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Browse through our other ad in BYTE for all the details about 
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610 Gateway Drive • N. Sou* City. SD 57049 • 605-232-2000 • Fax 605-232-2023 


All kinds of new things are cookin for you at Gateway 2000. 


We have a brand-new application software buffet. When you buy a Gateway 2000 system, you get to 
choose one free software package from a smorgasbord of offerings. 


There s a new fax/modem card on the menu, too. It s the Gateway TelePath - a 14,400 bps modem 


with full fax capability. The card comes with WinFax Pro 


and Crosstalk for Windows, plus a free CompuServe 


trial membership, all for $195. 


If you have an appetite for savory new video options, 
we have ’em. We’re introducing the Gateway 2000 Crystal 

Scan 1572FS - a 15-inch flat. 


square, non-interlaced color monitor with front controls. And the 
Graphics Ultra, ATI’s sizzling graphics accelerator, is now on the 
menu at Gateway 2000. 

Of course we’re still serving your old favorites - the hottest PCs 
at the best prices on the market. We have seven great systems in our 
main course selections, from a 286/16 to a 486/33 EISA. 




what’s new from Gateway 2000. When you get the scoop, the 


decision to buy a Gateway will be easy as pie. 


























































































Sometimes sharing will 
slow you down. 





BUS STOP 


Now there’s a LaserJet fast 
enough and smart enough to 
keep the whole group happy 
The HP LaserJet IIISI printer. 
A 17ppm powerhouse 
designed for high volume. 
And multiple users. 

With the LaserJet IHSi, your 
users are up to speed the 
moment they give the “print” 
command. HP’s RISC-based 
formatter yields fast results. 
Even on the most complex 
documents. 


The LaserJet IHSi meets the 
needs of your shared work¬ 
groups with a new standard 
fo t I/O performance. HP’s 
optional interface cards allow 
your network to transfer data 
up to 25 times faster than a 
typical parallel connection. 
Once you slide a card into 
the back of the printer, the 
LaserJet IHSi is ready to go. 
Anywhere on your network. 
Anywhere your users need it. 


Speed 

• 17ppm 

• RISC-based formatter 

Paper Handling 

• Two 500-sheet input trays 

• 500-sheet output tray 

• Optional two-sided 
printing 

• Optional envelope feeder 

Networking 

• Optional Novell, Microsoft* 
LAN Manager, IBM LAN 
Server, 3 COM, EtherThlk, 
LocalTalk 

• Serial/Centronics (standard) 

Languages 

• PCL5, optional Adobe 
PostScript 


Adobe and PostScript are registered trademarks of Adobe Systems, Inc. In the IXS. and other countries. 
Microsoft is a U,S, registered trademark of Microsoft Coipi. 

"Suggested US, list price. C 1 1992 Hewlett-Packard Company FE121Q(3 


















And sometimes it’ll 
get you there faster. The 17ppm 
LaserJet IESi printer. 



And since every workgroup 
has special needs, this versa¬ 
tile LaserJet printer offers a 
range of paper-handling 
features. Software-selectable 
language switching between 
PCL5 and optional Adobe* 
PostScripts And the best 300 
dpi print quality available. 
With HP’s exclusive REt and 
microfine toner. 

For all its capabilities, the 
LaserJet IllSi is priced at just 


$5,495.* So if you’re ready to 
satisfy the whole workgroup, 
call 1-800-752-0900, Ext. 
2134 for more information 
and the name of your nearest 
authorized HP dealer. 

LaserJet Printers 


WjlS 1 HEWLETT 
mifiM PACKARD 
























23 MICROBYTES 

As the 32-bit, scalable Windows NT 
inches closer to reality, Novell is 
clearly concerned about the long term. 
The solution: Novell is throwing in 
its lot with Unix. 


122 Software Without Walls 

Distributed object management systems can fuse diverse distributed applications 
and data into seamless information systems. 


131 System Bus or System Bottleneck? 

The 32-bit EISA and Micro Channel buses are not living up to their potential. 


36 FIRST IMPRESSIONS 
A New Unix Standard 

Hewlett-Packard again sets a 
standard for workstation price 
and performance, 

39 FIRST IMPRESSIONS 
Battle of the Heavyweights 

The C market leaders slug it out, 

42 Dell System 325NC, 

a color notebook that destroys 
the $5000 barrier 


Twiddler, a typing alternative 
y that fits in your hand 


System Sleuth 
Professional 4.0 
and WinSleuth 
Professional 2,0, 

advanced system 
diagnostics keep up 
with technology 


Bravado, 

Truevision's new 
live video/VGA card 


Grammatik V 
for DOS, it sports 
interesting new 
features but won’t 
cause corporate 
wordsmiths to fear 
for their jobs 

58 WHAT’S NEW 

Mobius gives you the Mirage IPS 
system for Unix; Xircom connects 
you to Token Ring; and more. 



145 The Birth of the Microprocessor 

On the twentieth anniversary of its introduction, a retrospective. 

155 Classic Languages, Part 6: BASIC 

Despite its educational roots, this language has become the most widespread 
and most commonly used on microcomputers. 


STATE OF THE ART 


160 


175 


183 

195 


204 


MEMORY AND STORAGE ADVANCES 



Overview: Scaling the Memory Pyramid 

Memory and mass-storage subsystems traditionally lag behind the theoretical 
performance limits of CPUs, Systems designers are minimizing the performance 
penalty by organizing storage 
in a hierarchy of speed and 
capacity. 

W hat to Stash in a Cache 

Today, caching is a must for 
high performance. Now, 
the questions are: What type, 
and how big? 

Storage Management 

A new class of products 
eases the burden of the LAN 
administrator's job. 

Embedded Intelligence 

Demands for higher storage 
performance are being 
answered by disk designers: 

They're adding intelligence 
to drives to boost speed 
and accuracy. 

Resource Guide: 

Storage for Networks 
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OPINIONS 


208 SOLUTIONS FOCUS 
Windows on the Road 

The BYTE Lab tests portable 
systems and pointing devices 
with a flair for Windows. 

222 BYTE Lab Product Report: 
Captains of Crunch 

The top spreadsheet programs 
for DOS, Windows, and the Mac, 

240 Raising the Ceiling: 

Nine Memory Managers 
for Today’s Processors 
Nine products that make 
more memory available to your 
DOS programs. 

246 NetWare Grows Lean, 

Not Mean 

NetWare Lite 1.0 earns 
high marks for simplicity 
and interoperability with 
server-based NetWare. 

251 Swift Programming 

for Windows, in Windows 

QuickC for Windows brings 
GUI integration to Windows 
program development. 


261 SOME ASSEMBLY 
REQUIRED 
Tapping into Sockets 

Use TCP/IP sockets to write 
portable client/server applications. 



287 NETWORKS 

LAN Analyzers Move to AI 

by Barry Nance 

Al is redefining the role 

of LAN analyzers. 


93 USER’S COLUMN 
Interrupts and Big Cats 

by Jerry Pournelle 
Jerry configures a new 
486 computer. 

109 BUSINESS CONNECTION 
Windows Moves Out 

by Wayne Rash Jr ■„ 

Better notebook computers 
make traveling with Windows 
a workable proposition. 

115 ROUNDTABLE 
The Future of Pen 
Computing 

Pen software developers and 
systems designers debate 
the future of pen computing. 

362 PRINT QUEUE 
Mirror Worlds 

David Gelernter’s Mirror 
Worlds puts the universe in 
a shoebox, 

364 STOP BIT 

Infoglut at Your Fingertips 

AH the information search-and- 
retrieval services still remain 
islands to themselves. 

10 EDITORIAL 

Sending a Message to Congress 

14 LETTERS 

Reader reactions to OS/2 2.0 
and other issues. 
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253 Apple Reinvents the Notebook 

Apple's lightweight notebook computers are heavy-duty champs. 

257 WordPerfect for Windows 

The big-selling word processor is finally running under Windows. Has it been 
worth the wait? 

259 REVIEWER’S NOTEBOOK 

SoftNode brings a different kind of NetWare to the Mac, Stacker 2.0 squeezes 
out space, and Telebit's tiny modem blazes. 


HANDS ON 


269 UNDER THE HOOD 
Enhancing Laser-Printer 
Resolution 

How to make a laser printer 
act like a phototypesetter. 

279 SOFTWARE CORNER 
Network Sleuth 

Network utilities for the Mac 
and PC; an E-mail utility for Unix. 

281 BEYOND DOS 

32-bit Windows Today 

by Martin Heller 
Watcom and Meta Ware deliver 
32-bit Windows programming 
toolkits. 


291 THE UNIX /bin 
X Hits the Spot 

by David Fiedler 
Setting up your PC Unix 
for the X Window System. 

295 IMAGINATIONS 

Managing Mac Upgrades 

by Don Crabb 

Don works up some Mac 

hardware upgrade strategies. 

303 ASK BYTE 

The best number crunchers; 
Windows environment space 
problems; PC-to-Mac 
connectivity; and other issues. 
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ZEOS. YOUR 


EVERY ZEOS WINDOWS SYSTEM ALSO INCLUDES 
LOTUS 1-2-3 FOR WINDOWS PLUS AMI PRO 2.0! 

Upgradable. High performance. Low cost. Unbelievable? Believe it! 
Because now ZEOS® gives it all to you in one complete package. 

Harnessing the ZEOS power and value you want is easy. Simply pick 
your processor, then your package and your price. Package #1 gets you 
up and running for a very reasonable price. Then you can add even 
more options and savings with Packages 2,3 or 4 and receive VGA, 
additional memory, a laiger drive and more. Not only that, but you’ll also 
receive Windows 3.0, Lotus 1-2-3 for Windows, Lotus’ great new word 
processor Ami Pro 2.0, Microsoft DOS 5.0 plus a genuine Microsoft 
Mouse. Nobody gives you this combination of hardware and software. 
It’s exclusively yours, exclusively from ZEOS! 



FANTASTIC PERFORMANCE. 

When we first sat down 
to design these new sys¬ 
tems, we wanted compu¬ 
ters that would blow the 
doors (^anything else out 
there. Plus, we wanted you 
to be able to upgrade from 
one CPU to another as your 
computing requirements 
changed, without having to 
buy an entirely new system. 
The results? 

Incredibly low cost, high 
performance systems so 
very advanced you can move freely from the ’386 family of processors to 
the latest ’486s all without a moment’s hesitation. 

Choose from either high speed ’386-25 and 33MHz systems, either 
cached or non-cached, plus the ’486SX and ’486-33 MHz with or without 
a secondary cache. Whichever you choose you know that as your com¬ 
puting requirements change, your processing power can change as well. 

ROOM TO EXPAND. POWER TOO. 

ZEOS gives you everything you need now plus room to expand in the 
future. We’ve freed two normally occupied expansion slots by placing our 
high speed IDE hard drive and floppy drive interfaces right on the main 
board. Then we put the high speed serial, parallel and game ports on the 
motherboard too. The result? 

Eight expansion slots, seven of which are available for your future use! 
And another important expansion feature: our 300watt power supply. All 
the pure clean power you need right now, plus plenty of power for the future. 

What about space? Your new ZEOS Space-Saver case comes complete 
with seven drive bays. Yes, it’s actually smaller than many cases offering 
only five drive bays! 
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Buy a ZEOS. 

Get a Bundle! 

Now, Lotus 1-2-3 for Windows 
and Ami Pro 2.0 are included 
with every ZEOS Windows 
system. Details inside! 


BCS 

VViriRIX-DCS 


1-2-3 for Windows 
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Revenues 

$1,260,000 

11 

Costs 

$850,000 

12 

Profit 

$410,000 
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This index helps you find articles that contain information on each of the listed topics. (The topic list changes each month.) 
Combined with the table of contents (page 4) and the Editorial Index by Company (page 360), you can identify articles by type, 

subject, title, author, or product discussed. 
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TAKE YOUR PICK 


Choose Rom 4 Great 
Money Saving Packages. 

Or Specify Your Own Custom Configuration! 


ZEOS COMPLETE SYSTEM PACKAGE #1 

Start with the processor and speed of your choice then 
add plenty of future upgradability! 

■ 1MB of high speed RAM, expandable to a system total 
of 32MB right on the motherboard. 

■ Ultra-fast 42MB IDE hard drive with its own cache. 

■ 1.2MB or 1.44MB Teac* floppy drive. 

■ ZEOS 14" flat screen Hi-Res amber monitor with 
Tilt & Swivel. 

■ Shadow RAM and EMS. 


ASTOUNDING UPGRADE PACKAGE #3 

Add even more memory, a laiger drive. And more savings! 

■ 4 full Megabytes of high speed RAM. 

■ 130MB IDE hard drive with built-in cache. 

■ Both Teac floppies—the 1.2MB and 1.44! 

■ The Diamond HiColor VGA card with 1MB DRAM. 

■ ZEOS 14" High Res 1024x768 non-interlaced VGA 
Color Monitor with Tilt & Swivel. 

■ Lotus 1-2-3 for Windows, Ami Pro 2.0, Microsoft 
Windows, DOS 5.0 plus a Microsoft Mouse! 


* ZEOS/RS101 SpaceSaver keyboard. 

* Two serial, one parallel and one game port built right 
on the motherboard. 

* 7-16,1-8 bit expansion slots. 

80387 math coprocessor 
support for ’386 systems. 

i Rugged ZEOS SpaceSaver 
case with twin cooling fans 
for added reliability. 

* Seven drive bays and our cus 
tom 300 watt power supply 
for your future expansion! 

i Includes ZEOS 24-hour-a-day 
toll free Technical Support 
and Customer Satisfaction 
Package. Yes! 


PACKAGES 2, 3 & 4 INCLUDE LOTUS BUNDLE! 



Pl«g. #1 

Pkg. #2 

Pkg. #3 

Pkg. #4 

386-25 

$1395 

$1895 

$2395 

$2895 

386-33 

$1495 

$1995 

$2495 

$2995 

486SX-20 

$1595 

$2095 

$2595 

$3095 

486-33 

$1795 

$2295 

$2795 

$3295 


Add $200 to any price for a 128K cache. 


INCREDIBLE UPGRADE 

PACKAGE #2 

We take Package #1 and upgrade your 

Editor’s Choice system to include: 

■ 2 full Megabytes of rip-roaring high 
speed RAM. 

■ Our 107MB IDE hard drive with cache. 

■ Both the Teac 1.2MB and 1.44MB floppy 
drives. Top quality drives! 

■ The awesome Diamond SpeedStar 
HiColor VGA graphics card complete 
with 1MB DRAM. 

■ ZEOS 14" Hi Res VGA Mono Monitor 
with Tilt & Swivel. 

■ Lotus 1-2-3 Windows, Ami Pro 2.0, 
Microsoft Windows, DOS 5.0 plus a 
genuine Microsoft Mouse! 


THE ULTIMATE UPGRADE PACKAGE #4 

Now, memory goes to 8MB 
and the drive to 210 MB. The 
ultimate power user’s dream 
machine. Fantastic! 

■ 8 full Megabytes of ultra 
high speed RAM. 

■ 210MB IDE hard drive with 
its own built-in cache. 

■ Both Teac floppies! 

■ The Diamond HiColor VGA 
card with 1MB DRAM. 

■ ZEOS 14" High Res 
1024 x 768 non-interlaced 
VGA Color Monitor with 
Tilt & Swivel. 

Lotus 1-2-3 for Windows, 


Lotus Software 
Bundle! 

For a limited time 
only, order any ZEOS 
Windows system (like 
packages 2, 3 and 4 
above) and we will also 
include Lotus 1-2-3 
for Windows and 
Ami Pro 2.0— 
at no additional 
charge! 


Ami Pro 2.0, Microsoft Windows, 
DOS 5.0 plus a Microsoft Mouse! 

ORDER NOW TOLL FREE 

800 - 423-5891 

FAX Orders: 

612-6331325 
TDD Orders: 

800-228-5389 
Outside US 
and Canada: 

612-633-6131 
MasterCard, VISA, 

Am Exp, Discover, Z-Card and COD. 

GSA# GSA00K91AGS5176 
Open 24 Hours a Day, 365 Days a Year! 



Purchase orders subject to approval. All prices and specifications are subject to change without norice. Please call to confirm pricing, specification and warranty details. Microsoft and 
Windows are trademarks of Microsoft Corporation. Z Card. SpaceSaver and ZEOS are trademarks of ZEOS International Ltd., 530 5th Avenue. N.W., St. Pbul. MN 55112 USA €> 1991. 


Circle 138 on Inquiry Card. 















BEST VALUE 


I 

EXTRA COOLING MEANS 
LONGER LIFE. 

Each ZEOS system includes not one 
Mlcmsott but two whisper quiet cooling fans. Why? 

Because whether you expand your system 
or not, the cooler it runs, the longer it 
will last. 

And every ZEOS system is UL* Listed. 
This listing means your entire system (not 
just the power supply) has met the stringent 
safety requirements of Underwriters Labo¬ 
ratories. We believe UL listings say a lot 
about quality. And UL safety listings are 

bles & Lotus! 

something most of our competitors don’t (or can’t) provide. At ZEOS, 
quality and safety are important to us. You are important to us. 

24-HOUR-A-DAY TOLL-FREE TECHNICAL SUPPORT! 

Most of our competitors still offer only part time technical support. 
Yet for the last two years ZEOS technicians have been helping cus¬ 
tomers just like you— 24 hours a day, 365 days a year. Add to that our 
30-Day Absolute Satisfaction Money-Back Guarantee, One Full Year 
Limited Warranty and our Express Replacement Policy, and we know 
you’re going to be very satisfied. We don’t just say it. We guarantee it. 

ORDER YOUR OWN ZEOS TODAY! 

Selecting your new ZEOS system is easy. Choose from any of the 
money-saving packages shown here. Or let your friendly and knowl¬ 
edgeable ZEOS Systems Consultant help you configure exactly what 
you want from our huge selection of upgrades and options. Buying 
your new ZEOS system is perhaps the best purchasing decision 
you’ll ever make! 

Simply pick up the phone and give us a call toll free at 800-423-589L 

ORDER NOW TOLL 
FREE: 800423-5891 
AND DON'T FORGET 
THE OPTIONS! 

Because every ZEOS 
system is custom-built, 
you can choose from a 
huge selection of hard 
drives, video packages 
and many other op¬ 
tions. On-site service 
is available too. Call 
800-423-5891 for 
details. 



ZEOS SYSTEMS— 

A FEW EXPERT 
OPINIONS: 

PC Magazine, 

"Out of 104 
machines from 58 
companies...For 
Overall Excellence 
we selected ZEOS 
International..." 

InfoWorld, "We 
find the ZEOS '386 
an excellent value. 
Speed: Excellent. 
Compatibility: 
Excellent. Value: 
Excellent." 

Government 
Computer News, 
"Arguably the 
fastest MS-DOS 
and OS/2 micro 
in the world." 

PC Magazine, 
Editor's Choice, 
"The ZEOS blows 
away every other 
computer...a 
smart choice." 

ZEOS SYSTEMS. 

A SMART CHOICE 
INDEED! 

ORDER NOW 
TOLL FREE 

800 - 423-5891 
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Automated Test 


Analytical Chemistry 



You can automate your 
system with 30-year old 
technology, 
or... 



( ' 




Process Control 



Audio and Vibration 




Manufacturing and Production 



BRING IT TO LIFE WITH LABVIEW 2 


Circle 86 on Inquiry Card. 


While PC users wrestle with cryptic text-based programming 
languages, Macintosh users are getting the job done with 
LabVIEW 2, the most celebrated application software for data 
acquisition and instrument control. It recently won the MacUser 
Magazine Editors' Choice Award. Five years ago, LabVIEW 
introduced the combination of front panel interfaces and graphical 
programming. Today, engineers and scientists around the world use 
LabVIEW 2 and the Macintosh for a broad spectrum of applications. 


Unlike other graphical packages, LabVIEW 2 does not sacrifice 
power and flexibility for ease of use. With LabVIEW 2, you create front 
panel user interfaces and import pictures to customize your panels. Then 
you quickly build block diagram programs and add your own blocks to 
expand upon our libraries. Yet your virtual instruments run as quickly as 
compiled C programs. Call us to find out how you can bring your 
system to life with LabVIEW 2. 


For a free LabVIEW 2 Demo disk, call: 
(512) 794-0100 or 
(800)433-3488 
(U.S. and Canada) 
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. Larger Display Area tor 
- Bigger Images 


Brighter Screens pgr 
Sharp, Crisp Images 


Non-Interlaced, Flicker-Free 
Display for Less Eye Strain 


Wishes on come true Ami at MAG ] n no vision™ on r new M X -Series color monitors art making a number of wishes come true. 
These advanced displays are great for all types of applications* particularly Microsoft* Windows. 

4 Models To Choose From. With a variety of sizes and tubes to select from, there's an MX display just right for you. The 
MX l ^F and MX1 7 F make use of the latest flat square tube technology to offer distortion-free images, while the 
MX14S and MX 11$ utilize proven Trinitron ® tubes. 

l_ * e ■ D d PL a Every A1X -Series monitor uses advanced overscan technology to provide an 

idge-to-edge act he display area that dwarfs displays of comparable size by as much as 36 percent! 

High-Resolution. MX monitors offer the highest resolution you can find in any display of comparable size. In fact, at 1280 sc 
1024 non-interlaced, the M X15F displays four times the information available 
the screen,,,more information,,, more productivity! 

Built-In Microprocessor. Each MX-Series display has its own microprocessor that can adjust the display format 


with standard VGA. That means more windows on 


Wishes 

GRANTED 















Built-In Microprocessor for 
automatic Configuration 



A Windows- Wish List 


INTRODUCING THE ULTIMATE 

Windows Displays* 


High-Resolution for More 
Work Space 


automatically to work with almost any of the available video standards. So whether you're changing a video mode or upgrading a video card , 
the MX display will adjust automatically. And , if you do make adjustments, you only do it once. An M X display never forgets. 

Sharper, brighter images By incorporating an Invar Shadow Mask into the MXI 5F and MX J 7 F, 



we’ve achieved 30 percent more brightness without sacrificing sharp, crisp focus. And when combined with our high-resolution 
and fast-refresh rate, that 30 percent more brightness truly creates an image to wish for. 

Listen To The Experts. Don 'i just take our word for it. We're partial . Read PC Magazine's H Editors ’ Choice N for July 199L 
They said of the MXI 5 F... “clearly the best , 1+ Or listen to PC World (12/91) rave about the MX J 7F,,. “iq great that it defies comparison , " 
Wishes Do Come True. The next time you go window shopping to look at Windows displays check out an AfX monitor , 
For more information on how to make your wishes come true t call us now at 1 -800/827-3998. or contact us at our corporate headquarters ; 
4392 Corporate Center Drive, Los Alamitos, CA 90720 '♦ Tel: 714/827-3998, Fax: 714/827-5522. 


©J5I?2.. MAG ttmwiiivn Alt right! rumW, MAG Imxwisifn* and in togo an trademarki of MAG llHttviiron. 
Mirreiaft and Windows an registered trademarks of Microsoft Corp. Trinitron is a registered trademark of SONY Corp. 
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EDITORIAL 


Sending a Message 
to Congress 


A n election year in the U.S. means two things—one 
good, the other bad The good thing is that to gel 
reelected, Congress has to actually do something. 
The bad thing is that that something may not be 
very good. We ought to be concerned about the 

latter. 

Consider, for example, how trade-protection measures 
would affect the computer industry. For a long lime, 
Congress has had a hankering 
to help out the semiconductor 
manufacturers in the U.S. You 
probably remember all those 
news stories about how Jap¬ 
anese firms have flooded the 
market with cheap memory 
chips and how U.S. firms can¬ 
not compete against lhe""dump¬ 
ing” of such low-cost chips on the market. 

On the one hand, it would appear that restricting im¬ 
ports of memory chips would help U.S, memory makers, 
therefore protecting the industry and jobs. On the other 
hand, any kind of restriction would cause prices to sky¬ 
rocket, and higher memory prices would mean higher 
prices for systems—a complete reversal of the current 
trend toward commodity pricing. 

Think about it this way; Just a few short years ago, 
there was a shortage of memory chips, and prices were 
naturally high. They were high enough, in fact, that a 
typical system came with only 1 MB of RAM—scarce¬ 
ly enough to run, say, Microsoft Windows or any de¬ 
manding application. 

It took a big drop in memory prices to spur manufac¬ 
turers to produce 2-, 4-, or even 8-MB systems for less 
than $3000, and we’ve all capitalized from that. More 
to the point, we’ve bought more-powerful computers 
that let us run more-powerful—and more-demanding— 
software applications so we can better do our jobs. Now 
that’s a competitive edge, and it’s one that Congress 
seems willing to forfeit. 

After years of promises and predictions of how per¬ 
sonal computers would improve everyone’s productiv¬ 
ity, we find ourselves at the threshold of realizing that 
goal. Almost as though it happened overnight, although 
it didn’t, we finally have user interfaces that actually 
make applications easy. We have applications that can use 
graphics as well as they can use text and numbers. We 
have operating-system platforms that let us run several ap¬ 
plications at once, AH of this came about because mem¬ 
ory chips have been cheap and plentiful, and now, just as 


Proposed protectionist 
measures could halt 
the forward momentum 
of the computer industry 


we’re ready to cross the ubiquitous productivity thresh¬ 
old, Congress wants to slam the door. 

For a moment, think about all that you could do if you 
had more memory in your present system. You could 
run more concurrent applications so that they could “talk” 
to one another and exchange data. You could run a larg¬ 
er disk cache to speed up those applications. You could 
run a more powerful operating system. Simply put, you 
could do your job better. 

The benefits of having more memory go far beyond the 
obvious. Software developers, tor example, are eager to 
write the gigantic programs necessary for enterprise- 
wide computing. And companies are raring to imple¬ 
ment those programs so that their entire operations can 
work more efficiently. 

Enacting protectionist measures For memory chips will 
halt the forward momentum of the computer market and 
the computer industry. Such action would stall future 
developments—In both software and hardware—simply 
because high memory prices would mean that the average 
computer system would have a relatively small amount of 
memory, in short, we would all have to spend a little 
more on computers to do a little less. 

You get the picture. With lots of inexpensive memory, 
we become more productive individually and as entire 
companies, and that increased productivity translates 
into nationwide competitiveness. Does that competi¬ 
tiveness mean jobs? Perhaps, but Fll leave that to the 
Labor Department to say. One thing for sure, though, is 
that if trade restrictions are applied, cheap and plentiful 
memory is not possible. 

That’s less than desirable, and it's nearly intolerable. 
At best, ii may only be shortsighted. At worst, it’s just 
plain stupid. Trade protections rarely make sense. More¬ 
over, Congress doesn’t seem to think that voters look 
beyond the short-term benefits that they promise. Of 
course, it’s not the first lime that Congress has been 
wrong. 

Fortunately, when Congress is wrong, folks can say so 
at the voting booth on election day. But why wait until 
then? By that lime, the damage will have been done. The 
better solution is to write a letter to your congressper- 
son. Contrary to what you may have heard, they’re starved 
for feedback from folks like you. If you're too busy to 
write a letter, just tear out this page, sign it, and mail it. Ei¬ 
ther way, they ’ll gel Ihe message. 

—Dennis A Uen 
Editor in Ch ief 
(BIX name “dallen n ) 
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Borland’s Turbo Pascal for Windows 
What you need to go the distance 


Turbo Pascal® for Windows is the easy 
way to get into Windows application devel¬ 
opment and go as far as you want. Because 
Turbo Pascal for Windows gives you twice 


Visual interlace editing 

Visual 

Basic 

Yes 

Turbo Pascal 
for Windows 

Yes 

Object-oriented language 

No 

Yes 

Compiled 

No 

Yes 

Built-in assembler 

No 

Yes 

Extensible 

No” 1 

Yes 

Create DLLs 

No 

Yes 

Reference to API 

No 

Yes 

Resource compiler 

No 

Yes 

Help compiler 

No 

Yes 

Speed (Sieve) 

20.21 sec. 

1.65 sec. 

Space (Sieve) 

5429 bytes IJ > 1156 bytes 


'^Visual Basic can only bo extended by writing Dynamic Link 
Libraries in C, C++ or Pascal 

ir, Visual Basic requires a runtime Dynamic Link Library of 272K. 


lurbo Pascal for Windows comes with everything you could 
possibly want lor writing Windows applications easily. 

the features of Visual Basic in a faster, more 
efficient package. So you’ll never run out of 
horsepower! 

With Turbo Pascal for Window's you 
can instantly create a functional Windows 
interface without programming, using the 
included Resource Toolkit. And you can 
write your first Windows program in just five 
lines of code. 


The objects of Windows 
development 

Turbo Pascal for Window's comes with 
a complete library of prewritten program 
building blocks called objects. To create a 
program, simply select the objects you want 
from the included ObjectWindows' - library, 
place them in your application, and off you 
go. Before you know it, you’ve created your 
first Windows program complete with over¬ 
lapping Windows, pull-down menus and 
dialog boxes! 

Get the critics’ choice! 

Turbo Pascal for Windows goes the 
distance with the critics, too! David Gerrold 
in PC Techniques (July-August 1991) says, 

“If I had to pick one killer ‘app’ for 
Windows, I’d pick Turbo Pascal for 
Windows.” Windows and OS/2 Magazine 
states, “The speed of the compiler is a 
pleasure to experience." (Sept. 1991). 
InfoWorld proclaims, “Turbo Pascal sets 
the standard for Windows programming. 
The ObjectWindows library makes (it) 
extremely easy to use.” 

(June 3,1991). 

Now you can 
get Turbo Pascal for 
Windows for only $99* I 
from Borland (after a 
$25 manufacturer’s rebate*). 


REPORT CARD 

INFO 


WORLD 

Turbo Pascal for Windows 

VERSION 1.0 


RV'i 


Criterion 

Score 

Performance / 


Programmng environment 

Excellent 

Language extensions 

Excellent 

Debugging 

Excellent 

OOP implementation 

Excellent 

Documentation 

Excellent 

Ease of learning 

Very Good 

Ease of use 

Excellent 

Error handling 

Very Good 

Support 


Support policies 

Very Good 

Technical support 

Very Good 

Value 

Excellent 

Final score 

9.1 



Turbo Pascal tor Windows received one of the highest scores ever 
in InfoWorld, outperforming Visual Basic 

That’s $150 off the suggested retail price and 
half the price of Visual Basic!! So why 
limit your Windows development 
w'hen you can go as far as you w'ant? 
Turbo Pascal for Windows. The 
easy* way to go the distance. 

See your dealer today, or call 
1-800-331-0877, Dept. 5471, now! 


BORLAND 

The Leader in Object-Oriented Programming 

•Otter good until May 15.1991 tRebate also available from your local dealer Dealer prices may vary. Copynght & 1992 Borland International, Inc Afl rights reserved Turbo Pascal and ObjectWindows are trademarks of 

Borlandintenutkmai. inc bi 1432B Circle 28 on Inquiry Card (RESELLERS: 29). 
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The Pinnacle. 


| The top. The leader in optical storage. Since 1968, 
Pinnacle's been the world's leader in optical storage solutions, shipping 
more systems than any other company. 


Introducin 


51 the Pinnacle Micro REO-130S rewritable optical drive 
featuring the new Sony 3.5" mechanism. With its 38 msec access time, 
the REO-130S is the perfect storage solution for personal computing, 
desktop publishing, multimedia, data distribution 

and backup. 


Company 

Per Oink 
Price 

Per Disk 
Capacity 

Price Far 

5 Disks 

Capacity 
Of 5 Disks 

Drive 

Price 

Pinnacle Micro REO-130S 

$79 

328 MB 

$395 

640 MB 

SI 995 

Iomega Bemoulir 90 

m 

90 MB 

1145 

450 MB 

1149 

SyquEsr (PLI) B3 

m 

08 MB 

1190 

440 MB 

1199 



Pricing advantage 


over Bernoulli® and Syquesf. Pinnode's REO-130S 
offers a lower cost per megabyte compared to its magnetic storage 
competition. Users now need fewer disks while getting more storage 
capacity at a lower price. 

Tradwric tam&rr HEO-1305 nf Pmnodt Micro, he, PU of Peripheral Loot Inc.Syquesrof Syguefl Carp Ragrsteid (hmerc. Itorou# of bmtgo; Pricing ocqpnd dif«% Irnm monuf u,iur an. g* 11 -5-? | 
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Reliability 


| of opticol medio is 15 years {shelf life) - that's 3 times 
longer than Bernoulli 8 and Syquesr magnetic disks. Since the 3.5" 
cartridges are removable, optical remains the most secure way of storing 
your data into the future. 


The Pinnacle Advantage 


| is dear. Pinnacle Micro dominates the optical 
storage industry by offering the largest selection of 3.5" and 5.25" 
optical drives and disk changers. Interface kits are available for MAC, 
SUN, DEC, IBM and compatibles. The Pinnacle. Your next storage system. 

Circle 98 on Inquiry Card (RESELLERS: 99). 
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THE OPTICAL STORAGE COMPAN\ 




Optical Technology 


| has distinct advantages over the Bernoulli® and 
Syquest™ technology. Since optical drives use laser technology to store 
information there is no chance of head crashes. 3.5" optical has a much 
smaller footprint than 5.25" magnetic but holds 40% more data. 


Media Standards 


| for 3.5" optical disks have both ISO and ANSI 
standards ta support the technology, while Bernoulli® and Syquesf 
have none. Each 3.5" disk can be recognized in any 3.5" ISO/ANSI 
standard optical drive. 






























LETTERS 


Waiting for OS/2 

R egarding "The Public Speaks on 

OS/2 vs. Windows" (November 1991), 

Microsoft has claimed that "the market 
has spoken" by choosing Windows. This is 
nonsense. The market has no way of 
knowing what it wants until products are 
available for purchase. The market was 
never offered 32-bit OS/2 2*0. If Microsoft 
needed to abandon something in favor of 
Windows 3.0, there was 16-bit OS/2 1.x, 
which never had much to recommend it 
and was rejected by the market- 

Microsoft has claimed that Windows 
3.x is better for the market than OS/2 2,0 would have 
been because it requires less-expensive hardware. This 
too is nonsense* No one buys a 286 machine these days, 
except as a minimal DOS box. Everyone is buying 
386SX, 386, and 486 machines, and Windows 3.x wants 
as much from these as OS/2 2*0 would have, but it gives 
back much less functionality and performance. 

For years we were told we were moving out of DOS, 
and then suddenly we were told to stay put and get bigger 
Windows instead* I hope the IBM version of OS/2 2.0 
succeeds, if only to spite Microsoft, 

Jim Howard 
Project City, CA 

W hat Ellen Ullman says in the December 1991 

Roundtable (“What's Wrong with Unix?”) is true: 
DOS is a “retrofit kludge." We deserve something bet¬ 
ter* When I try to generate a report in Quicken with 
Desqview installed, I get an “Insufficient memory" 
message* I have to remove Desqview to generate the re¬ 
port, Sure, this is just a bug. It's also a pain, 

Fm pinning my hopes on OS/2 at this point and pray¬ 
ing that IBM finally gets it out the door and that it spawns 
many applications* 

Bill Romaine 
Acton, MA 

W ith the real OS/2 just around the corner (“OS/2 
2.0: A Pilgrim's Journey," December 1991), it is 
ironic that Microsoft Windows has both hindered and 
helped OS/2: hindered, because Windows derailed 
OS/2's development program; helped, because until 
Windows, the GUI was going nowhere on the PC. Win¬ 
dows binary compatibility made OS/2 unnecessarily fat 
and delayed it even more, but this helps, because Win¬ 
dows capability will be what sells OS/2, 

I intend to run OS/2, and I intend to program for it* 


WE WANT TO HEAR FROM YOU. Please double-space your 
letter on one side of the page and include your name and address. 
Letters two pages in length or under have a better chance of being 
published in their entirety. Address correspondence to Letters Edi¬ 
tor, BYTE, One Phoenix Mill Lane, Peterborough, NH 03458. You 
can also send letters via BlXmail do “editors. " 

Your letter will be read, but because of the large volume of mad 
we receive, we cannot guarantee publication. We also reserve the 
right to edit letters. It fakes about four months from the time we 
receive a letter until we publish it. 


But I am not pleased that it is four 
years late. Nothing has held back the in¬ 
dustry more than the Microsoft/IBM bun¬ 
gle of OS/2. I’ll never forgive IBM for 
wasting time on 16-bit OS/2, And IT1 
never forgive Microsoft for abandoning 
OS/2 altogether. BYTE editor Michael 
Nadeau is correct (see “Why Windows 
Needs OS/2,” December 1991). The com¬ 
ing battle between Microsoft's Windows 
NT and IBM's OS/2 2*0 is a boon to con¬ 
sumers. However, it's not the really inter¬ 
esting spectacle. More interesting will 
be the emergence of 64-bit operating sys¬ 
tems as Intel rolls out—as it must—its 
64-bit 80x86 chip. 

Will we see another bungle from the ope rating-sys¬ 
tems giants, or will they react correctly next time? 

John Kominek 
Markham, Ontario, Canada 

I 'm often bemused by the preponderance of pro-Big 
Blue proclamations that stream forth from your pages. 

I just finished laughing at Michael Nadeau's editorial 
(“Why Windows Needs OS/2") and Jon Udell’s “OS/2 
2,0: A Pilgrim's Journey” (December 1991). I laughed 
not because the writing was particularly humorous, but 
because these authors still (don't understand]. How 
many postponements [of OS/2 2.0] have there been? The 
deadline for OS/2 2.0 was December 31, 1991 * Yester¬ 
day I read of IBM's planned March 1992 release of the 
product, Hal IBM couldn't produce a viable package 
with Microsoft, and IBM won't be able to do it without 
Microsoft. 

Fm almost ready to wager that by March IBM will 
proclaim some wonderful new breakthrough technology 
that can't be ignored and that will be developed by 
IBM's crack OS/2 2.0 team. And of course OS/2 2.0 will 
then be ready by May 1995 or soon thereafter, so users 
shouldn't switch to Windows! 

John Caporale 
West Chester, PA 


High-Level Praise 

I am very glad to see your six-part series by Doris Ap¬ 
pleby on higher-level languages (“Classic Languages," 
beginning in September 1991). We read much about C 
these days, but higher-level languages offer enormous ad¬ 
vantages to applications software developers as well as 
to maintenance programmers. 

One advantage is that these programs are written in a 
fashion similar to the way people think and thus are very 
readable* Another advantage is that these programs can 
be transported from a platform manufactured by one ven¬ 
dor to a platform made by a different vendor, providing 
that both vendors have conformed to the appropriate stan¬ 
dards. In addition, the error-handling routines for the 
higher-level languages are very sophisticated and accu¬ 
rate. I have yet to see competent error-reporting rou¬ 
tines for C* 

C should be used to create operating systems, 
drivers, compilers, linkers, and interrupt handlers. For 
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interface development & screen management 
in a utopian environment! 


n the perfect world, you probably wouldn't choose to 
spend excessive time and energy (read: any] sweating 
he interface to satisfy the constantly changing whims 
)f your end-users. Of course, the perfect world probably 
vouldn't have end-users. 

But the real world does. 

And the more ridiculous they get (difficult, picky, 
md fickle) about the way they want their screens to look 
md function, the more miserable you get. 

Because eveiy little “adjustment" they demand 
neans that you have to go back and do huge hunks of 
vork ail over again. And again. And again. Frankly, it's 
imazing you haven't strangled anyone yet. 

Vermont Views 

Ve can end your end-user nightmares by eliminating 
he aggravations of coding — and recoding — perfect C 
anguage interfaces. Instead, we let you create inter¬ 
aces interactively, with our powerful, intuitive, menu- 
Iriven Designer. 

With Designer, you create working prototypes by 
slaying directly with your screens. Pull-downs, pop 
ips, choice lists, data entry forms, borders, 

;izes... all that stuff. Just peruse, choose, 
ind voila! 

Changes? Easy! New details? No 
problem! Whole new approaches? Go 
or it! 

It's all made possible by an in 
credibly extensive library of586 tested, 
iebugged, reliable functions. Which 
neans evert} screen you create can 
ook and function distinctively, 
iniquely, and precisely the way 
Circle 132 on Inquiry Card. 



you want it to (and no one ever has to know you didn't 
spend days doing it all from scratch). 

Once your screens are done, the prototypes be¬ 
come the actual applications. No double coding (it's a 
reoify nice touch). And — get this — they're all portable 
to DOS (with minor code modifications) and completely 
portable among UNIX, SCO UNIX, XENIX, and VMS. 
With no code modifications! 

It also doesn't hurt that we give you the fastest 
screen updates in the business. How fast? Don't bother 
reaching for the Twinkles. That's how fast. 

But perhaps most importantly, Vermont Views is a 
mature product. We have great documentation, and 
superb tech support. And we've been helping developers 
like you do the improbable since 1984, 

Which leads us to this fundamental question: Why 
are you stiU letting your end-users whack your fragile 
head against their hard, heartless walls? 

Join our thousands and thousands of happy, 
healthy customers. Take that bigstep towards developer's 
dreamland. 

Demo paradise 
for yourself. Free. 

Call 1-800-848-1248 s* 

(Please mention “Offer 276”) 




Vermont 

Creative 

Software 


Pinnacle Meadows. Richford, VT USA 05476 
(802) 848-7731. fax (802) 848-3502 

©1991 Vermont Creative Software 
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Get Your Free 
Jomeco Catalog 
Today. Call Our 
< 24-Hour Hotline 
1-800-831-4242 


tr Our catalog is a 
Sf natural resource for all 
your computer and electronic product needs. 
You’ll find over 4000 different items in this 
easy-to-use source book. Whether you want 
the latest computer kit, computer upgrade 
component, or accessory'..... integrated 
circuits, test and measurement equipment 
or a special technology book, you’ll find it at 
the most competitive price. And this wide 
selection is backed by our record of assured 
quality' and solid customer support. 

For 16 years, Jameco has been the resource 
of choice for large and small businesses, 
schools and universities, government, and 
individuals. And we make buying as natural as 
one phone call. Use our 24-hour order pro¬ 
cessing, toll-free 800 number and fax, BBS 
access and expedited shipping. 

Let us become your natural resource 
today. Call now for our latest catalog. When 
you’re ready, shop by phone or stop by our 
catalog-store/headquarters located in 
Belmont, CA, serving Silicon Valley and the 
Stanford Technology' Park area. 



80386SX Modierboards 


J AMECO 

ELECTRONIC COMPONENTS 


COMPUTER PRODUCTS 

1355 Shorewav Road, Belmont, CA 94002 
1-800-831-4242 (415) 592-8097 
FAX: 1-800-237-6948 
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LETTERS 



applications, though, the higher-level languages are by 
far the better choice. 

Leonard M. De Ball 
Glen Ellyn , 1L 


Defining Interoperability 

W hat a wonderful article “Integrating Distributed 
Information” (November 1991) is. The opening 
line of the second paragraph is so subtle yet so incredi¬ 
bly important: “Everywhere you look, information hides 
within data, waiting only for the right set of circum¬ 
stances to reveal itself.” 

In Ontario, road crews used to post signs ahead of 
major construction listing a contract number and comple¬ 
tion date for the work. New signs include a brief de¬ 
scriptive message regarding the work, along with the 
completion date. What a wonderful change. The origi¬ 
nal signs were a great example of data, and the new signs 
are a great example of information. Until the new signs 
came, everyone considered the old signs to be informa¬ 
tive because they had information written on them. Ah! 
Not anymore. Now someone has shown us what informa¬ 
tion really is, and we can see that there is in fact a dif¬ 
ference between data and information. 

Kevin Stumpf 
Kitchener, Ontario, Canada 

I t's obvious from reading “Interoperability: The Un¬ 
fulfilled Promise” (November 1991) that interopera¬ 
bility has become more important as more and more 
corporate data is distributed off mainframes onto desktop 
systems. But I am left wondering whether the quest for 
interoperability may stem from a failure to adequately 
distinguish between the nature of data typically kept on 
small computers and that residing on larger systems. 

Consider an IBM 3090 mainframe handling data and 
global data processing. A centralized MIS bureaucracy 
might dream of linking a local database of clients main¬ 
tained by the New York office with local client databases 
kept by field offices, all of which might very well be sit¬ 
ting on some combination of minicomputers, Macs, and 
PCs. Even if a field office harbors data seemingly 
equivalent in structure to that independently gathered in 
New York, there is no guarantee that the data is equally 
meaningful, since there is not likely to be any commonly 
defined protocols for collecting the data. For these and 
other reasons, desk top-resident data is often valuable 
only at this localized or “micro” level. 

Ultimately, “noninteroperative” computing seems to 
entail redefining what constitutes legitimate and valuable 
data processing. We should be careful not to obviate the 
economies obtained in the desktop revolution by demand¬ 
ing that small systems be defined merely as distributed 
versions of mainframe technology, as the quest for inter¬ 
operability seems to tacitly demand. 

Keith E. Risler 
London, Ontario, Canada 

T here is an error in “Transparent Data Exchange" 
(November 1991) and a few possible misconceptions. 
Autoimport is not on the market. Tangent Group ac¬ 
quired the technology and, after evaluating what the mar¬ 
ket needed, developed refinements to serve two differ¬ 


ent computing environments: PC file server and mixed 
platform. Avenue is adapted to the PC file-server envi¬ 
ronment and Catapult to the multiplatform environment. 

Steven L Vaughan-Nichols comments, “It isn't trans¬ 
parent, but at least it's easy,” If this means that you can't 
get Lotus data when you're in dBase, transparently, it's 
accurate. With Avenue and Catapult, the PC user can 
choose a keyword that will initiate action on host data. 

The user needs no knowledge of host operations to get 
host data. The mask capability refines data access fur¬ 
ther and makes it even more accessible to end users. 

Vaughan-Nichols concludes the discussion with 
“while both programs make it simple to extract data 
ranges, they can't do complicated data queries....” 

One of the areas we enhanced significantly is the search 
capabilities so that a user can specify criteria or values 
to select data. Several of these can be put back to back to 
sift through multiple levels of data. 

Overall, the tone and direction of the whole special 
section were informative and interesting. We applaud 
your efforts at cutting through the glitz with the knife of 
practicality. 

Posy Gering 
Tangent Group, Inc. 

Bothell, WA 


Revise Jerry’s Rule? 

1 would like to extend Jerry Pournelle's famous rule to 
this: “One person, at least one processor, and at least 
one mass-storage unit. ” 

There is the ugly new phenomenon of diskless work¬ 
stations, which provide end users with processors but 
deny them the space to store work unless the network 
and the central server are running. This reduces the local 
CPU to the level of a smart terminal, with all the draw¬ 
backs of one main CPU. 

The network with diskless workstations is as unpro¬ 
ductive as a mainframe network. The local workstations 
will use the server for any dumb I/O and will stay idle 
when they need information and the server is overloaded 
or down. The same justification to get rid of the old 
mainframe will appear in this type of network. The users 
will have (as they have now) the right claim that with 
local mass storage they can unload only the pieces of in¬ 
formation they need, work on them independently, and 
upload them again when finished. 

Ze’ev Atlas 
Teaneck, NJ 

III give some thought to the modification: One user, at 
least one CPU, and nowadays, yes, at least one mass- 
storage device.— Jerry Pournelle 


FIX 



LANFax Redirector (“Network Fax Servers Come of 
Age (Slowly),” December 1991) is stand-alone software 
that supports industry-standard fax boards. We inadver¬ 
tently described it as a hardware/software bundle. ■ 
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Graphical farms and a robust programming language 
combine to create pointful Wind&mdxtsed applications. 
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design tools provide a graphical tatty 
to create graphical applications. 


A powerful Windows 
system that lets you develop 
powerful Windows apps. 

With the Microsoft’ Visual Basic' programming system, you 
can have it both ways. 

Start with a robust, structured language, one of the fastest 
compilers around, and an interactive source-level debugger. All 
tightly integrated in a programming system that’s extensible via 
direct calls to the Windows;'API or other dynamic-link libraries 
(DLLs), and even new types of controls. 

Of course, all that power can be put to good use. 

Namely, remarkably powerful applications. Any app you 
create can have a graphical interface that includes multiple win¬ 
dows, drag and drop, and all standard Windows controls. Not to 
mention dynamic data exchange (DDE) for interoperability with 
other Windows applications. 

The result? You can produce any kind of Windows applica¬ 
tion— each one a compiled, distributable .EXE file. 

So call us at (800) 541-1261, Dept V68. We’ll be glad to tell 
you more about the system that has it all. 

** 1991 Mkntt&fl Corporative, Alt rights rsktW. Printed in the U.SA. For more infiwmaiKm inside ihf 50 United States r call tfttX)) 54112fil, Dept, VtiS. Customers in 
Canada, fall fStXl) 5tid-lkMtL Outsjde the US and Canada, call (2Q&) $36-#66J, Miero&dt and /he Microsoft logo life wgisimd trttdcmorpx and Windvm and VtSutai 
BOW' of f tfmkttutrb, gfMkrmtift Corporation 

■■■■■■■■ PROGRAMMER'S CHOICE ■■ 


Key Features 

• Fast, full-featured programming * Baste-link and programmable 

language. dynamic data exchange (DDE). 

• Create. EXE files with no royalty or run- * Support for dynamic - link libraries 

time fee. (DLLs). 

■ Visual design tools for click aixidrag * Online, context-sensitive Help, 

development of graphical applications. * Detailed online tutorial. 

• Sophisticated WimWs-based applica- * Sample code and full-featured exam- 
tions can include all standard Windows pie applications. 

controls, multiple windows, dialogs, * Incorporate bitmap graphics, meta- 

custom menus, drag and drop and pro- files, and icons. 

grammatic graphics. * Sophisticated debugging tools. 


At the 1991 Spring 
Comdex/Windows World, 
the editors of BYTE 
judged Visual Basic the 
“Best of Show.” In the July 
Winner mi issue o/BYTE, Edi¬ 

tor-in-chief Fred Langa called Visual 
Basic “a milestone product” 
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Soon, Eight He 
Computing Wil 


AMD Introduces The World's First 
386 Microprocessor With 3-Volt Technology 

T\vo standard dry-cell batteries.There's Thanks to the low-voltage Am386 micro- 

really nothing special about them. Aside from processors, laptop, palmtop and notebook 
the fact that they can run a powerful. computer designs will become smaller lighter 

portable 386 computer for a full snd more powerful than ever before, 

eight hours. Provided, of course, that Hifl |H| With battery life of up to eight 
portable is built around a low- Mum* hours or more.That's a full day's 

voltage Am386™microprocessor available in PQFP pachoifiny worth of 386 performance—the per- 


901 Thompson Place. PQ. Box 3dSTSunnyvak CA ft \99\ Advanced Micro Devices. loc.'Wete NoirVtiurCcmpetItion'rsaservkemarkand 






is Of Portable 
Look Like This. 



formance you need to run sophisticated 
applications like Windows™ 3.0. 

And rest assured, the low-voltage Am386 
microprocessors are proven compatible 
and comply fully with JEDEC standards for 
low-power. 3-volt computing.We can even 
supply you with the 3-volt EPROMs your sys¬ 
tems will need. Other 3-volt system logic 
is also readily available. 

For more information on the low-voltage 


Am386 microprocessors call AMD today at 
I-800-222-9323. You'll never look at dry-cell 
batteries the same way again. 


a 

Advanced Micro Devices 

"Were Not Your Competition™ 


b. a tradoma rk ai Advanced Micm Devices. I nc Ali bra to or product names men toned are trademarks of reg> stered trademarks o( dwl r respective holders 
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— Full native 32-bit programming power — 



ONLY Z0RTECH'"C++ OFFERS 

ATRUE MULTI-PLATFORM 
COMPILER AND MUCH MORE. 

When it comes to building larger, 
more complex applications, C++ is 
the language of choice. And now with 
Zortech C++, Symantec presents 
the only C-H- compiler that provides 
professional tools for Windows,'" 

DOS and OS/2 in a single, integrated 
package. 

Zortech C++ goes well beyond 
the other C++ and C compilers 
by delivering more of the tools serious 
programmers demand—plus a col¬ 
lection of exclusive features designed 
to increase your productivity and 
reduce your development time. 

All of which means you’ll 
get your applications to mar¬ 
ket faster than ever before. 

For starters, our 
unique WINC library auto¬ 
matically converts DOS 
command line 
programs to true A 

Windows applica- ^ 

tions. And you won’t 
need to switch 

development fme compiler across 

systems, because multiple platforms lifts never been more 
V Ol J 11 h l ive t h P essential With Zortech €-H- t developing} 

i applications hm never hem easier 

flexibility ol mov- or more efficient. 

ing to different platforms. 

Zortech C++ even includes 
royalty-free 32-bit and 16-bit DOS 
extenders, for the cost-effective devel¬ 
opment of programs with advanced 
memory requirements. 

And since Zortech C++ pro¬ 
vides absolutely everything you need 




to edit, compile, 
link and debug any 
Windows appli¬ 
cation, you won't 
need to buy 
the Microsoft 
Windows SDK. 
We've also added 
a help compiler 
and engine, a 

Zortech C-H- dramatically cuts mSOUI 06 
your multi-platform development compiler, 
time by supporting the complete \y\ „j 
range itfPC architectures. , 11 , w ‘ s 

header 

files and libraries, and printed SDK 
documentation. 

For unmatched performance, 
Zortech C++ offers globally optimiz¬ 
ing compilers that boost program 
speed and significantly reduce 
program size. So regard- 
f less of the platform, 
Zortech C++ delivers 

r ~ performance and security 
where it matters... in your 
finished application. 

In fact, as the safest choice 
you can make, Zortech C++ 
ensures total C++ and ANSI C 
compatibility. It’s also supported by 
leading third-party utilities, 
libraries and other tools. 

That’s probably why 
more and more corporations 
are moving to Zortech C++ for their 
application development. 

UPGRADE TO ZORTECH C++ 

FOR JUST $199. 

There’s never been a better time 
to take advantage of the world’s first 
multiple-platform C++ compiler. 


Because, for just $199, users of Borland 
C++ and Microsoft C can now up¬ 
grade to Zortech C++ For Windows, 
DOS & OS/2—that’s a savings of $500!* 
And if your applications require 
even greater numerics support, pick 
up the Zortech C++ Science and 
Engineering Edition (which offers 
everything from the Windows, DOS 
and OS/2 version, along with the 
M++ array language extension, 
IEEE-754 and NCEG 91-015 numer¬ 
ical support, and much more). 



Zortech h industrial-strength compiler breaks 
develop programs <tfup to IfiMB andHeyond 

Either way, you'll get unmatched 
Zortech quality backed by Symantec's 
outstanding service and support. 

So visit your dealer or call us at 
1-800-228-4122, Ext. 804Y for more 
information about Zortech C++ 
and our competitive upgrade offer. 



torni C++ 

Tit ITMmi .KH A Ktf 


SYMANTEC. 


* Promotion ends Mutch 3/, J99Z Offer good in the US and Canada only. In Canada, call 1-300^65-226 £ fbr more itfformatiaA in Europe, call 3UI45SUI in A ustratia, mil 6J2S79-6577. Everyiwhere else, mU W8-252S57& 
01991 Symantec Corporation, AH rights reserved Zortech is a trademark ofSymantec Corporation. All other brand or product names mentioned are trademarks or registered trademarks qf their respective holders 
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NEWS 


MICROBYTES 


Novell Gets Serious About Unix 

N ovell might be justified in thinking that NetWare will dominate for years to 
come. But as Microsoft’s 32-bit, scalable Windows NT (New Technology) op¬ 
erating system inches closer to reality, it’s clear that Novell is concerned about the 
long term. Windows NT, with its integral networking capabilities, could obviate the 
need for NetWare. The solution: Novell is throwing in its lot with Unix. 

Long the dominant client/server network operating system for the world of DOS- 
based PCs, Novell's NetWare is now being moved over to Unix through partner¬ 
ships with Hewlett-Packard and the Unix Systems Laboratories (USL). In the past, 
Novell's Portable NetWare for Unix provided a subset of NetWare’s full capa¬ 
bilities and incomplete connectivity between Unix and DOS. Now NetWare will be 
tightly integrated with Unix. One benefit: The difficulties of integrating LANs 
based on TCP/IP and Sun Microsystems’ Network File System protocol with Net¬ 
Ware will become transparent. 

The deal between HP and Novell will finally bring NetWare to a RISC-based Unix 
environment. The two companies plan to work together to port NetWare onto 
HP's Precision Architecture-RISC architecture, which is the basis for the blister¬ 
ingly fast Series 700 workstations and servers. The software is expected to be 
available sometime in 1993, Darrell Miller, Novell’s executive vice president of mar¬ 
keting and services, said that the two companies decided to support PA-RISC be¬ 
cause of its speed and that producing a native version of NetWare will allow Net¬ 
Ware loadable modules to run. 

The deal with USL may prove to be more strategically significant, since it could 
open up the whole Unix world, not just HP’s comer of the market, to Novell. Nov¬ 
ell and USL will form a joint venture called Univel in San Jose, California. Uni- 
vel’s mission will be to create a standard implementation of NetWare for USL’s 
Unix System V release 4.0. Univel’s products—the first of which will reportedly 
be available in the first half of this year—will arrive first for Intel-architecture 
machines. Other possible platforms include Advanced Computing Environment and 
SPARC machines. 

The USL deal may have more to do with battling Microsoft than with integrating 
heterogeneous LANs. The announcement sheds light on why Novell invested in USL 
last year: Novell wants to hold onto the Intel-based market, and if that means 
jumping to Unix, so be it. Says Rikki Kirzner, a senior analyst at Dataquest, Net¬ 
Ware could become to Unix what LAN Manager is to OS/2 and Windows NT. 
Unfortunately for users, a protracted battle between Windows NT and Unix could 
further postpone the era of truly transparent interoperability. 

—Owen Linderholm and Andy Reinhardt 


Clarion and Jensen & Partners to Merge 


C larion Software (Pompano Beach, 
FL), developer of database applica¬ 
tions development tools for DOS-based 
PCs, and London-based Jensen Si Part¬ 
ners International, developer of the Top- 
Speed language products, have announced 
an intent to merge. Clarion’s flagship prod¬ 
uct, the Clarion Professional Developer, 
will he integrated with JPFs tools, which 
include optimizing compilers, link tech¬ 


nology, and an interactive debugger. The 
two companies had already planned to in¬ 
clude JPFs compiler/linker technology in 
the Clarion Professional Developer 3.0, 
scheduled to ship this month. 

To accomplish the merger, Clarion stock 
will be issued to JPI stockholders. JPFs 
development staff will remain in London 
under the name Top Speed Institute. 

—D. L. Andrews 


NANOBYTES 


The most intriguing and puzzling 
aspect of Novell and USL’s Univel 
deal is that the partners hinted that 
they may produce the long-rumored 
Unix Lite, a scaled-down version 
of the operating system that would 
be shrink-wrapped for the desktop. 
USL has been thought to be devel¬ 
oping this technology with Com¬ 
paq, but now it will apparently fall 
to Univel. Compaq’s role is un¬ 
known at this time, Robert Kavner, 
chairman of USL, said the software 
will appear this year. □ 

Bruce Barrington, Clarion Soft¬ 
ware's chairman and chief engineer, 
said his company’s merger with 
Jensen & Part¬ 
ners Internation¬ 
al “allows us to 
offer the best in 
languages to¬ 
gether with the 
best in database 
technology. Un¬ 
til now, the data¬ 
base developer’s 
choice has been 
C for speed or either Clarion, dBase, 
Paradox, or Clipper for program¬ 
ming ease. Now Clarion can offer 
the same speed and compactness as 
a C program." □ 

Ray Noorda, Novell’s CEO, has a 
different view on corporate stock¬ 
holders. “During our operations, we 
think of the customer first, em¬ 
ployees second, and shareholders 
third,” he said at the time of the 
Hewlett-Packard and USL announce¬ 
ments. Noorda’s approach contrasts 
sharply with the business model that 
puts shareholders first. Novell share¬ 
holders aren’t doing too badly: No¬ 
vell reported record revenues for 
1991 of $640.1 million, up 29 per¬ 
cent from $497.5 million in 1990, 
and profits of $162.5 million, or 
$1.10 per share, up 72 percent from 
1990’s $94.3 million net. □ 
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of smaller, faster, cheaper, better. 



Desktop, RISC/PC, under 
$10,000... Silicon Graphics. 

It was bound to happen. 

We’ve taken everything weVe learned aboul 
visual computing and built it into powerful 
systems that everyone can afford - 
the IRIS Indigo 7 * 1 family. 

They pack the hot power of workstations and 
glide by at the cool price of PCs. And they’re 
remarkably versatile - going from conceptual 
design to manufacturing - from fast 2D drafting 
through solids modeling - ah with our powerful, 
renowned graphics. 

They’re standards-based machines with 
all the hooks and connections to fit easily with 
other systems. And with a starting price under 
$ 10,000, they bring unprecedented graphics 
power to more desks for less money. 

But don’t just take our word for it. Systems 
Integration magazine says IRIS Indigo has, i4 the 
best price/performanee ratio we’ve seen on a work¬ 
station - or any product for that matter.” And 
they’ve been given both the BYTE Award of Dis¬ 
tinction and a Digital Review Editor’s Choice award. 

See them for yourself. Get our free 20-page 
full-color capabilities brochure, and find out where 
to check out the IRIS Indigo family as well as 
our full line of servers and supercomputers. 

Fax a request with your name and complete 
address to U.S. (415) 962-1654* 
attn. dept. 17, 

* The international operator can. supply you with your 
country-specific code. 



SiHconGraphics 

Computer Systems 
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Apple Admits Floppy Drive Problem 


A pple has admitted that a start-up pro¬ 
duction glitch has affected the flop¬ 
py drives in the new portable PowerBook 
140s and 17(Js to the point where the com¬ 
pany must replace the drives. Most of the 
failures have been in the drives in the 140 
model 

The internal floppy drives on some ear¬ 
ly production runs fail to operate unless 
screen brightness is turned down all the 
way, which makes the machine far less 


useful. ‘‘We made a production change lie- 
fore the holidays that adds shielding to the 
floppy drive, and that seems to eliminate 
the problem,” an Apple representative said. 
“We are fixing the affected drives under 
warranty at no charge to the consumer and 
encourage those with problems to call the 
Apple Customer Assistance Center at (800) 
776-2333 to find their nearest service lo¬ 
cation.'’ 

—Larry Ixieb 


IBM’s Multimedia Development Kit 
Acknowledges Two Worlds 


I BM is supporting the formats of two 
different multimedia platforms with the 
beta release of its 32-bit Multimedia Pre¬ 
sentation Manager/2 Development Kit. 
The prerelease MPM/2, available from 
the company’s operation in Boca Raton, 
Florida, is priced at $ 100 and provides de¬ 
velopers with early access to documenta¬ 
tion, tools, and code samples for the Mul¬ 
timedia Extensions to OS/2 2.0. 

Mark Tempelmeyer, IBM's manager of 
multimedia system software, acknowl¬ 
edges the importance of standards in the 
growth of multimedia and says that the 
MPM/2 extensions support standards such 
as the Media Control Interface (MCI) 
command set and the Resource Inter¬ 
change File Format (RIFT), which are part 
of the multimedia extensions to Windows 
3,0. IBM belongs to the Interactive Mul¬ 
timedia Association instead of the Multi- 
media Marketing Council, an organiza¬ 
tion created by Microsoft, Tandy, and 
others to promote the Multimedia PC 
(MFC) standard. Other IMA members in¬ 
clude Apple, Sony, and Philips. 

By supporting command sets, formats, 
and functions such as MCI and RIFF, IBM 


gives the nod to both organizations’ plat¬ 
forms. The MCI command set controls 
multimedia hardware In an MPC, and the 
RIFF structure can incorporate other for¬ 
mats developed independently of RIFF, 
such as a Windows metafile or a Windows 
device-independent bit-map File. 

The IMA's definition of the minimum 
system necessary to run multimedia ap¬ 
plications differs from that of the MPC 
standard.The MPC standard, while not 
preclusive of full-mot ion video, does not 
specifically address it The IMA specifi¬ 
cation addresses NTSC and PAL video. 

Tempelmeyer describes the main differ¬ 
ence between IBM's and Microsoft's of¬ 
ferings as synchronization. He states that 
because the IBM multimedia product is 
built on top of a true multitasking operat¬ 
ing system, it provides additional func¬ 
tions that are used to synchronize multiple 
data streams, such as audio and video. For 
example, a stereo output device, such as 
the Sound Blaster Pro, can play two in¬ 
dependent data streams, one on each chan¬ 
nel. and be assured of keeping them syn¬ 
chronous with each other. 

—Matt Trask 


Microsoft Takes Another Step Toward NT 


M icrosoft's second prerelease version 
of the Microsoft Windows 32-Bit 
Development Kit includes code to devel¬ 
op for and run on Mips RISC and Intel 
systems, marking the first time the com¬ 
pany has released tools for a non-Intd- 
based platform, 

A Microsoft spokesperson said that the 
Development Kit has been released to 
about 1(K) select software developers and 
corporate customers. 

The kit includes an integrated LAN Man¬ 


ager client/server and the tools to develop 
32-bit applications for Windows. Mi¬ 
crosoft’s official position on Windows NT 
is that it will transform Windows into a 
Microsoft LAN Manager server platform, 
adding a fourth server platform to the 
three—OS/2, Unix, and VMS—that LAN 
Manager currently supports. To develop 
code for both Mips platforms, you have 
to develop on a Mips R4000-based ma¬ 
chine. 

—D. L. Andrews 


NANOBYTES 


H ow will M i c rosoft 1 s forth on m i ng 
Windows NT operating system 
compare to Unix? According to Mi¬ 
crosoft chair¬ 
man and CEO 
Bill Gates, NT 
pretty much is 
Unix. With its 
Posix standard 
compliance. 
Gates claims NT 
will be as com¬ 
patible with the 
leading versions 
of Unix as they 
are with each other. The advantage 
of NT, Gates says, is that it will sell 
millions of units, more than any fla¬ 
vor of Unix. He also said that Mi¬ 
crosoft may oiler a limited voice- 
recognition capability tor Windows 
this year. □ 

Starting next month. Intel will cut 
prices of Its 386 processors by as 
much as 35 percent. It will also in- 
crease research and capital spend¬ 
ing this year. The company says that 
the cuts are inspired by competition 
from AMD and that Intel will con¬ 
centrate on generating revenue from 
its 486 chips and 386SL chips for 
notebooks, in the same month that 
Intel revealed the looming 386 price 
cuts, AMD CEO Jerry Sanders said 
in a teleconference for financial an¬ 
alysts that AMD will ship a 486 
product for revenue this year. □ 

Live from Merrimack. New Hamp¬ 
shire, it's Desktop Direct from DEC. 
That's right, DEC is in the midst of 
a “multimillion dollar push” to start 
selling systems such as the 386SX, 
16-MHz-based DECstation 316SX, 
486SX-based DECpc 433 Graphics 
Power Package, and the 486SX- 
based DECpc 433 Graphic Power 
Plus Package at prices as low as 50 
percent of the list price. Resellers 
and value-added resellers cart take 
advantage of the offers. For more 
Information, call (800) 722-9332. 
A DEC representative said that the 
offers won't apply for SCO Unix 
systems. “Unix variations are a 
much more intense technical envi¬ 
ronment,” he said. □ 
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Unprecedented 32-Bit 
Programming Power in a Sinj 


WATCOM C8.5/386 

* 100% ANSI C Optimizing Compiler 
Tools set components: 

* Protected-mode version of Compiler 

* Royalty-free DOS Extender with VMM 
support * Licensed Components of the 
Microsoft Windows SDK * Interactive 
Source-Level Debugger * Linker 

* Proiected-mode version of Linker 

* Profiler * Object Code Librarian 

■ Object Code Disassembler * MAKE 
Facility * Patch Facility • Object Module 
Convert Utility • Windows Supervisor 

■ Bind Facility for Windows Applications 

* 386 Run-time library object code 

* Special 32-bit libraries for Windows API 

* 386 Graphics Library for Extended DOS 
applications * 386 Run-time libraries for 
Windows 

Also available: 

WATCOM FORTRAN 77/386 

Includes 100% ANSI FORTRAN 
optimizing compiler and all tool set 
components listed above for C8.5/386, 

Platforms 

Host environments : 

DOS, Extended DOS, Windows DOS 
box, OS/2 LI or later 
Target environments: 

Extended DOS, Windows, Windows 
DOS box, AutoCAD ADS, embedded 
systems 

Novell’s Network C forNLM’s includes 

C8.5/386 

Price: $995 

1-800-265-4555 

WATCOM 

415 Phillip Street, Waterloo, Ontario, Canada 


100% ANSI and SAA compatible: 

C8.5/386 passes all Plum Hall Validation 
Suite tests. 

Comprehensive tool set includes a 
debugger, linker, profiler and much more. 
Microsoft extensions simplify porting of 
16-bit source. 

DOS extenders supported indude 
Phar Lap, Rational and Ergo. 

Extensive third party support includes 
products to help with windowing, 
communications, C+T development and 
graphics. 

AutoCAD ADS development and 
debugging support. 


DOS Extender Features 


C8.5/386 includes DOS/4GW, a 32-bit 
DOS extender developed by Rational 
Systems and based on the industry- 
leading technology of DOS/ I6M, Key 
features include: 

■ Royalty-free runtime license 

• Virtual memory support up to 32Mb 

• 25K real mode memory footprint 

• DPMI support (DOS, Windows DOS 
Box, etc.) 

• VCPI and XMS (himem^ys) compatible 


32-bit Windows Kit 
Develop and debug true 32-bit GUI 
applications and 32-bit DLL’s. Using 
32-bit addressing, GUI applications can 
exploit the flat memory model to 
overcome inherent Windows memory 
constraints. Straightforward memory 
allocation makes Windows application 
development easier. Key components 
include: 

• Supervisor for executing 32-bit 
applications and DLLs under Windows 

* Debugger for 32-bit applications and 
DLLs under Windows 


WATCOM C8.5/386 


Compiler and Tools includes: 


Royalty-free 32-bit DOS 
Extender 


True 32-bit Windows 
GUI Application Kit 

Fast, Tight, Reliable 
32-bit Code Optimizer 

Licensed Microsoft 
Windows SDK 
Components 

Interactive Source-Level 
Debugger 

Execution Profiler 


COMPUTER 
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• Licensed Microsoft SDK components 

• Access to Windows API from 32-bit 
code through special libraries 

* 387 math co-processor emulation 

* 32-bit C library for Windows 


N2L5X2 TeL (519)886-3700 Fax (519) 747-4971 

WATCOM C anl Lightning Device are trademark* of WATCOM 
Systems Inc. DOS/4G and DOS/l^i are iradcmaris of Rational 
Systems Inc. Other trademark* a it the properties rtf their respective 
owners. e Copyright 1991 WATCOM Products Inc. 
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Vendors Announce Electronic-Imaging Standard 


A new standard for the graphics and 
imaging world promises to make it 
easy to directly import captured images 
into applications and to simplify develop¬ 
ers’ support of the many input devices on 
the market. Many of the companies that 
are involved in electronic-image process¬ 
ing have jointly defined a standard pro¬ 
gramming interface, allied CLASP (Con¬ 
necting Link for Applications and Source 
Peripherals), so that developers won't have 
to program a set of drivers for each scan¬ 
ner or digital camera on the market. 

The computer-imaging world relies on 
two capabilities: the conversion of images 
among different file formats and the abil¬ 
ity to capture images electronically from an 
input device (e.g., a scanner). Although a 
standard doesn’t exist for image formats, 
most applications now support a small 
range of preferred image formats. Because 
most graphics-related applications can con¬ 
vert among these formats, the image-for¬ 
mat problem is at least manageable. 

Unfortunately, except for the forthcom¬ 
ing CLASP standard, the industry hasn’t 
agreed on a way to import images. Thus, 
every application that wants to bring in an 
image must provide its own extensive set 
of drivers to support every possible input 
device; otherwise, the application has to 


rely on using a separate image-capture pro¬ 
gram to import the image in one of sever¬ 
al possible file formats. The latter solu¬ 
tion is inelegant for the user, the former 
is laborious for the programmer, and nei¬ 
ther helps if you just want to directly scan 
an image into the company newsletter. 

CLASP is designed to address all these 
problems. The standard CLASP applica¬ 
tion programming interface (API) will let 
applications use one set of device drivers 
that will support all compliant peripher¬ 
als. When applications such as PageMak¬ 
er support CLASP, you will be able to 
select a menu item to acquire an image, 
capture the image using your scanner, and 
paste it directly into a document without 
leaving your application. 

This set of standards is being finalized. 
The preliminary name of CLASP is likely 
to change soon to TWAIN, which one olv 
server said means Toolkit Without An Im¬ 
portant Name. Whatever the name, the 
standard has the support of leading hard¬ 
ware and software companies, improving 
its chances of becoming widely adopted. 

CLASP is a multiple-platform and mul¬ 
tiple-device API. It is initially targeted for 
the Mac and Windows environments. OS/2 
and the X Window System may follow. 

—Owen Linderholm 


Lotus Not Consolidating DOS Spreadsheets... 
for Now 


S ources outside of Lotus Development 
have told BYTE that two factions arc 
at war within Lotus over how to deal with 
the DOS spreadsheets. Recognizing that 
the bifurcation causes market confusion, 
some people argue that Lotus 1-2-3 re¬ 
lease 3.1 should be eliminated—especial¬ 
ly since its level of functionality is sup¬ 
plied by 1-2-3 for Windows—and 2.3 
should be enhanced to better compete with 
Quattro Pro. Release 2.3 runs on XT-class 
machines, so if it were eliminated, Lotus 
would have no low-end offering. 

Other people apparently believe that Lo¬ 
tus needs to keep both products, at least 
until the Windows version gains popular¬ 
ity and more XTs are retired. Rewriting 
2.3’s assembly language code to provide 
better memory management and allow 
multiple-page spreadsheets is said to be 
an enormous task, so keeping 3.1 alive for 
386-class users may make more sense in 
the short term. 

The release 3.0 architecture, which is the 


basis for all of Lotus’s non-DOS imple¬ 
mentations of 1-2-3, has proven very suc¬ 
cessful and portable. But the old 2.x ar¬ 
chitecture keeps hanging around—and it 
apparently makes up 55 percent to 60 per¬ 
cent of new DOS spreadsheet sales—so 
this is a problem Ixitus will have for a long 
time. 

Lotus asserts that it is not combining its 
two DOS-based spreadsheets into a sin¬ 
gle product—or at least not now. A Lotus 
spokesperson said, “Both products play a 
significant role. We’re not combining these 
products.” 

According to Lotus, 1-2-3 release 3.1 
now accounts for 40 percent to 45 percent 
of the company’s worldwide sales in the 
DOS spreadsheet market. Lotus is now 
working on new versions of both prod¬ 
ucts, a spokesperson said, and although 
the company had considered consolidat¬ 
ing the products in the past, a consolidation 
is “not in the cards in the near future.” 

—Andy Reinhardt 


NANOBYTES 


A manufacturer active in the Mac 
II market is now shipping a touch¬ 
screen for the Mac. Edmark (Red¬ 
mond, WA) has redesigned its $335 
TouchWindow to work with Mac 
monitors via the Mac’s Apple Desk¬ 
top Bus port. You can use the Mac's 
mouse concurrently with the Touch- 
Window. 

The TouchWindow works with 
any Mac application and lets you 
use your finger to access pull-down 
menus, make selections, move ob¬ 
jects, and draw. The screen is at¬ 
tached to a Mac monitor with ad¬ 
hesive strips. You can remove the 
screen from the monitor and use it 
as a stand-alone graphics tablet. Ed- 
mark recently began shipping a ver¬ 
sion for PC compatibles. An Amiga 
version is due this summer. □ 

Rear Admiral Grace Murray Hop¬ 
per, 85, a pioneer in the develop¬ 
ment of computers, coinventor of 
the COBOL programming lan¬ 
guage, and the Navy’s oldest serv¬ 
ing officer, died in January at her 
home in Arlington, Virginia, of a 
heart attack. 

Hopper, a graduate of Vassar with 
a master’s degree and doctorate in 
mathematics from Yale, joined the 
Navy in 1943. She was the first pro¬ 
grammer on the world’s first large- 
scale digital computer, the Navy’s 
Mark I. She continued as a pro¬ 
grammer on subsequent wartime 
Navy computers. 

Following World War II, Hopper 
transferred to the Naval Reserve but 
continued her work in computers. 
She was recalled to active duty in 
the Navy following her retirement 
from the reserves and was kept on 
active duty for the next 20 years 
through a series of congressional 
and presidential orders. 

In 1991, Hopper was awarded the 
National Medal of Technology by 
President Bush. She was known for 
her contrary lifestyle. Her office at 
the Navy Data Automation Com¬ 
mand featured a clock that ran back¬ 
ward. Until her death. Hopper was a 
senior consultant for DEC. She was 
also a contributor to BYTE. She will 
be missed. □ 
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NEC introduces 
a 486 series 
that has 

a built-in survival 
instinct. 















NEC’s new PowerMate Express 
Series. A lesson in survival 
and security. 



Imagine a line of affordable 486 
PCs and towers that is completely 
modular and upgradable. 

Now imagine how secure you’d 
feel in your decision to purchase 
such a system. A system that 
would not only meet your needs 
today, but also adapt to changing 
technologies. 


them—provide for easy, 
inexpensive memory 
expansion. 

You can add an 
MI S-preferred EISA 
SCSI host adaptor. 

And choose from three video 
options—Base VGA, 1024 VGA, 
even BITBLT EVGA for 
graphics-intensive applications. 

In short, you can configure your 
system exactly the way you want it. 



Next time you need a mission- 
eritieal PC or network server, 

here 's something you might 
want to think about: NEC 
is one of a handful of 
companies that haw 
received the Deming 
Award, the highest 
honor bestowed in the 
quality assurance 
field, on five 
separate 
occasions. 


We adapt to your environment. 

With NEC’s new PowerMate* 
Express™ Series, you get total sub¬ 
system modularity and scalability, 
including CPU, memory, video, 
disk subsystems, and EISA option 
slots at no extra cost. All working 
in balance with each other. 

And flexible enough for your 
particular needs. 

An easy-open chassis 
design, featuring thumb 
screws and snap-in 
device rails, gives you convenient 
access to all internal subsystems. 
Standard SIMM sockets—16 of 


12&-bit memory path gives us 
quicker reflexes. 

Instead of the traditional 32-bit 
memory path, our PCs have one 
that’s four times as wide, guaran¬ 
teeing you 0-wait state 
performance even 
at faster processor 
speeds. Giving you 
the ability to handle 
data-intensive 
applications or 
networking 
demands with ease. 

Our best feature hasn’t been 
invented yet. 



Perhaps the best feature of the 
PowerMate Express Series is its 
ability to reduce the possibility 
of your system becoming obsolete 
soon after you buy it. 
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Our CPU 
scalability 
starts at 
486SX/20 for 
ily $2,999* and 
goes up through 
486SX/2S, 486/33, 
and beyond* 

All at affordable 
prices. 

What’s more, our 
modular systems are ready for 
the next generation of Intel* 
microprocessors, and adaptable to 
new developments in video and 
memory technologies* 

We can take the heat. 

We’ve given each of our PCs 
generous power supplies to handle 
even the most power-hungry 
components. As well as a three- 
or four-fan array, to enable 
your system to keep cool—and 
keep working—under any amount 
of pressure. 

Proof that a well-balanced 
system is a weapon. 

Scalability, And balance. In the 
end, that’s what distinguishes our 




486 computers from others in 
their class. 

Just look at a side-by-side com¬ 
parison of our features versus 
COMPAQ’S and AST’s. 

We think it’s further proof that 
investing in a PowerMate Express 
Series PC or tower could very well 
be one of the best decisions you’ll 
ever make, 

A decision that will help you 
survive in today’s business 
environment. And tomorrow’s. 



For more in formation, caU 1-800 NEC-INFO 
(in Canada, I-8Q0-343-4418). or NEC Fast Facts 
at 1-800 36^0476, EXPRESS (977377). for 
immediate literature 


Because ■ is the way you want to go. 4^ 
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Poqet Computer Licenses Nestor 
Handwriting-Recognition Software 


P oqet Computer has licensed the Nes- 
torWriter handwriting-recognition 
software from Nestor (Providence, RJ) for 
use m pen-based products now under de¬ 
velopment by Poqet. NestorWriter soft¬ 
ware operates with DOS 3*3 or higher, 
which allows integration or current DOS’ 
based applications and offers a stable plat¬ 
form for new applications development. 

In addition to a user interface and hand¬ 
writing recognition, Nestor and Poqet are 
developing a complete application pro¬ 
gramming interface (API) toolkit that third- 
party developers can use to create pen¬ 
centric DOS applications. The software 
will include mouse emulation and elec¬ 
tronic ink for signature capture and for die 
creation of bit-mapped images. A Nestor 
representative said that with the toolkit, 
developers will add pen-recognition ca¬ 
pabilities to their DOS applications through 
pop-up, pen-input windows. 

The licensing of NestorWriter is part of 
Poqet’s strategy to provide a portable plat¬ 
form to users while offering flexibility to 

IBM’s Kuehler Promotes 

I n a meeting with securities analysts to 
explain IBM’s recently announced re¬ 
structuring plan, president Jack Kuehler 
promoted the company’s growing effort 
to form alliances with leading partners, 
saying the business model IBM used in 
the 1960s and 1970s is now “a strategy 
for extinction." 

Kuehler explained why IBM has sought 
to work with companies such as Apple, 
Motorola, Intel, and Siemens-Nixdorf. 
“We can leverage each other’s core com¬ 
petencies," lie said. “We can share the ex¬ 
pense and risk of these steep investments." 


programmers so that they can develop 
DOS-based, vertical applications, as op¬ 
posed to developing for data-collection 
devices that are based on proprietary op¬ 
erating systems. NestorWriter and the 
Nestor pen user interface are designed to 
provide robust pen-computing function¬ 
ality in all classes of pen-based computers, 
including 16-bit (using 8088/286 archi¬ 
tecture) and 32-bit computers. 

Nestor says you can use its handwriting- 
recognition engine in applications devel¬ 
oped for situations where careful hand¬ 
printing of characters is not practical. 
NestorWriter combines handwriting-recog¬ 
nition accuracy for first-time users with 
on-the-fly learning capabilities that adapt 
to a user’s handwriting style, Nestor says. 

The Nestor/Poqel API toolkit is avail¬ 
able to developers direct from Poqet. The 
Poqet deal is nonexclusive, and Nestor is 
discussing similar agreements with other 
hardware manufacturers, according to a 
Nestor spokesperson. 

—D, L. Andrews 

Partnering Efforts 

Despite IBM’s huge size, he noted, its 
50,000 worldwide competitors “collec¬ 
tively have far more money, capital, and 
talent than we could ever muster.” 

Through its joint venture with Siemens, 
IBM is sharing 16-Mb memory-chip pro¬ 
duction and 64-Mb chip development. 
Kuehler also said that IBM is working on 
a 256-Mb chip* The partnership between 
Display Technologies and Toshiba will 
produce active-matrix color displays. The 
Motorola and Intel partnerships will pro¬ 
duce new IBM RISC and 80x86 CPUs. 

—Andy Reinhardt 


SAS Institute Favors Windows over DOS 


S AS Institute, maker of the widely used 
statistics package, is contemplating 
abandoning further enhancements of its 
DOS product. According to spokeswoman 
Hilary Yeo, the company will release a 
Windows 3*0 version of its software in 
June and will then encourage PC users to 
move to the Windows- and OS/2-based 
versions of the package* SAS will contin¬ 
ue to license and support the DOS ver¬ 
sions, but the company is not likely to con¬ 
tinue enhancing them. 


SAS says that it’s moving to Windows in 
response to customer demand. However, 
many statistics-software users are in aca¬ 
demic settings, where money for hardware 
is scarce. 

Graduate students and instructors won’t 
relish having to buy a 386 to gel a new 
version of SAS, but vendors can’t be ex¬ 
pected to carry DOS forever* Benign ne¬ 
glect of the DOS platform is probably in¬ 
evitable over time. ■ 

—Ellen Ullman 
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IBM plans to introduce new note¬ 
books, laptops, and high-end serv¬ 
ers early in the year, company 
president Jack 
Kuehler said. 
“In software, we 
have clearly 
put our reputa¬ 
tion on the 
line,” he said, 
referring to 
OS/2 2*0* The 
operating sys¬ 
tem was deliv¬ 
ered in late De¬ 
cember “to customers who want to 
roll out code early,” and it will ship 
commercially in March, as previ¬ 
ously stated. IBM will “build vol¬ 
umes as aggressively as possible," 
he said. Kuehler also said that the 
object-oriented Taligent operating 
system IBM is codeveloping with 
Apple is slated to ship in 1994. Pre¬ 
viously, estimates liad ranged as late 
as 1995. He also said that IBM does 
not see uses of RISC CPUs confined 
to the computer industry* “Con¬ 
sumer electronics, for example, is 
not out of the question.” □ 

Not long after Kuehler made those 
comments, Apple chairman and 
CEO John Sculley said that Apple 
will introduce consumer-specific 
versions of its low-end Mac prod¬ 
ucts in the U*S. during the second 
half of 1992, The company also 
plans to introduce two lines of CD- 
ROM-based desktop multimedia 
Macs: one for the consumer channel 
and the other for the company’s tra¬ 
ditional PC channel, Sculley said* 
These CD-ROM systems will be 
based on System 7*0 and Quick¬ 
Time multimedia technology. They 
should ship in time for the 1992 
Christmas season. □ 

IBM is internally showing Mac ap¬ 
plications running under OS/2* 
The technology to implement this 
latest feature is coming out of the 
Taligent group, a source said. IBM 
could neither confirm nor deny the 
existence of such technology, and 
the source said it wasn’t clear how 
it was being accomplished. ■ 
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Wrodudng Fbvwr 
Windows Fix 
Picject Manaus 

The #1 Rated Project Manager Now Comes With Windows. 


Power changes people. 

Especially project managers. 

They’re working 

OA di irvrPnw>rt smarter and faster 
I CAfSupe ^ a with new 

CA-SuperProject® 
For Windows. 

It's the world’s most 
advanced, efficient 
and reliable project 
management soft¬ 
ware—and now it’s 
incredibly easy to use. 

Total power is yours with just a tew 
mouse clicks. Create and edit 
projects. Specify resources, 
task types and durations. MOOSOFfe 
Define integrated sub-projects, windows- 
Build top-down hierarchies and task- 
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Manage with power, using tootefor sophisticated planning, 
comprehensive resource management\ tracking and controlling. 


Report the status of your project with detailed 
Gantt, PERT, WBS and Cost/Resource charts. 

dependency relations. Link multiple 
projects together for cross-project level¬ 
ing, Perform extensive “what-iT analy¬ 
sis, revising schedules as projects 
progress. 


You can bet your career on its 
advanced and efficient scheduling algo¬ 
rithms. 

A recent study of the five leading pro- 
j ect managers proved it. Each was 





Show multiple views of the same project or 
different projects simultaneously. 

assigned the same project, but the finish 
dates varied by as much as five months. 
CA-SuperProject For Windows finished 

Circle 40 on Inquiry Card. 


first in 214 working 
days-leaving Microsoft 
Project, Timeline 4.0, 

Project Workbench and 
Project Scheduler in the 
dust. 

There’s also a wide array of state-of- 
the-art graphics and detailed reporting 
tools to help bring your projects to life. 

For your free Demo Disk, call 1-800- 
CALL-CAI. Call today. 

And find out - Jnt 

what our power ^OMPUTER 
windows can do xiSSOC/ATES 

for yOU. Software superior hv desian. 

CA-SuperProjecT 
far Windows 

CCcmputef Associates imerfiacimial, Inc., 1 Compmer Associates Flam 
IpEatsdia. NY H7&8-7000. All product names referenced herem are trademarks 
of Their respective companies. 
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Now is the perfect opportunity to jump on the multime¬ 
dia bandwagon. Mathematical family of TEMPRA 
products forms the fastest and easiest, yet most ad¬ 
vanced and affordable, color imaging and multimedia 
tools for DOS- and Windows-based PC computers. 
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TEMPRA’s revolutionary graphic user interface makes 
the products incredibly easy to learn and use. 

Scan, edit, create, capture, paint and print images in 
TEMPRA PRO and TEMPRA GIF— up to 16.7 million 
vibrant colors! Then import your images and video into 
to produce dynamic presentations 
with audio, animation, and sophisticated wipes. 

Our TEMPRA products provide the functionality, per¬ 
formance, and sophisticated paint tools found in other 
products costing more than $2000. Plus, you’ll find 
unparalleled speed with our TEMPRA turbo charger 
add-on feature, which brings 32-bit power to graphics 
and imaging — use your 386/486 to the fullest now! 


TEMPRA’s powerful integrated features include: 

▲ Intuitive GUI with a variety of adjustable paint tools 

▼ including airbrush, pens, geometry shapes, text, mask 
tranformation, filters, color swap, and color protection 

▼ Support of ComputerEyes/RT™—real-time, 24-bit vider 
frame grabber for capturing high-quality images fron 

♦ any video source in 1/30th of a second. 

♦ Photorealistic scanning and printing, including specie 
tools for the best quality image. 

▲ Support of Animator, Animator Pro™, and 3D Studio 1 
▼ flick (.FLI and .FLC) files. 

a Audio support from CD-ROM, MIDI, or recorded onto th< 
* hard drive with a Sound Blaster card. 

▲ Fast enough to run on even a 286 system. And on a 48* 
^ fasten your seat belts! 




















































The Solution 






(V<5 


The Solution Draw Programs Image Programs Paint Programs 


. c° m 

Mathematica, Inc. 

Corel 

Micrografx 

Micrografx 

Aldus 

RIX 

ZSott 

TEMPRA 

CorelDRAW 

Designer 

Picture Publisher 

PhotoStyfer 

WinRIX 

Paintbrush 

Drawing Effects 

72 

13 

8 

64 

10 

64 

8 

Drawing Styles 








Arc 

16 

N/A 

4 

N/A 

N/A 

N/A 

N/A 

Circle 

12 

4 

8 

3 

N/A 

N/A 

4 

Curve (Parabola) 

8 

N/A 

1 

N/A 

N/A 

N/A 

N/A 

Ellipse 

8 

4 

8 

3 

N/A 

8 

4 

Freehand 

3 

3 

4 

2 

2 

4 

3 

Irregular Polygon 

2 

N/A 

2 

3 

N/A 

N/A 

8 

Line 

7 

7 

6 

2 

4 

8 

6 

Parallelogram 

4 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Rectangle 

12 

4 

8 

3 

N/A 

8 

4 

Regular Polygon 

24 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Spline (Bezier) 

2 

3 

3 

N/A 

N/A 

N/A 

3 

Square 

12 

4 

8 

3 

N/A 

N/A 

4 

Load/Display Times 








42K PCX 

:03 

:39 

:11 

:36 

:05 

:13 

:05 

330K TIFF 

:G4 

:18 

;14 

:47 

:05 

:17 

:06 

289K Uncomp. TGA 

:Q3 

N/A 

N/A 

:45 

;05 

:16 

:07 

708K Comp. TGA 

:Q6 

N/A 

N/A 

N/A 

N/A 

N/A 

;17 

Image Formats 








!!M 

/ 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

GIF 

/ 

N/A 

N/A 

/ 

/ 


/ 

PCX 

✓ 

/ 

/ 

/ 

/ 

/ 

✓ 

PTN 

/ 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

TGA 

/ 

N/A 

N/A 

uncompressed 

uncompressed 

/ 

/ 

TIF 

/ 

/ 

/ 

/ 

/ 


/ 

WIN 

/ 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Hardware 








Batch Printing 

/ 

/ 

/ 

N/A 

N/A 

N/A 

N/A 

Scanners 

/ 

N/A 

N/A 

/ 

/ 

/ 

/ 

Video Capture 

/ 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

B/W Printing 

/ 

S 

/ 

/ 

/ 

/ 

/ 

Sierra HiColor VGA 

/ 

/ 

/ 

S 

/ 

/ 

/ 

Color Models 








CMYK 

/ 

S 

/ 


/ 

/ 

N/A 

RGB 

/ 

/ 

/ 

/ 

/ 

S 


HLS 

/ 

N/A 

/ 

/ 

/ 

N/A 

/ 

HSV 

/ 

/ 

N/A 

/ 

/ 


N/A 

Environments 








DOS 

/ 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Windows 3.0 

/ 

/ 

/ 

/ 




Muitimedia/Authorlng 

/ 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Audio Support 

/ 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Suggested List Price 

$149 —$495 

$695 

$695 

$695 

$795 

$495 

$495 


\\\ tests were performed on an Orchid Technology Privilege 38Eh33 with SMB RAM and a Conner 200MB HDD. Windows applications 
vere tested in 386 enhanced mode with no other tasks running. TEMPRA is a trademark of Mathematics, inc. AIJ other products are 
rademarks of their respective owners TEMPRA speeds clocked before turbo charger feature. Copyright 1991 by Gary A. Klein. All 
lights Reserved. _ 
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“Mathe mat lea's Tempra 24-bit paint 
program was another winner, provid- 
ing unparafled editing speed/ 1 

Adam Osborn 
NewMedia, 
November/December 1991 

L A top-flight painting/photo retouch¬ 
ing program with amazing capabili¬ 
ties. Video speed, even for 24-bEt 
color files, is remarkable. Highly rec¬ 
ommended/' 

Susan Glinert-Stevens 
PC Sources, November 1991 

"Tempra Pro has some very powerful 
features. The package’s color ma¬ 
nipulation and control are hard to 
beat. Overall, Tempra Pro is an ex¬ 
cellent graphics editor that's very easy 
to use and quite powerful. You will 
find it possible to create and edit 
images whether you are a beginner 
or a professional.” 

Marc Greenfield 
Computer Buying World , 

November 1991 

Tempra really stands out when work¬ 
ing with true-color images. The out¬ 
put from Tempra is excellent. Overall 
Tempra is a good program. Those 
who work with full-color images — 
and any of the supported color scan¬ 
ners — may find it a valuable tool. 
And the ability to work with video 
input offers interesting possibilities.” 

Leonard Hyre 
PCM , November 1991 

Tempra gets our nod for PC-based 
programs. It’s the least expensive of 
the lot and hand les a variety of i mage 
formats.” 

Tom Thompson 
BYTE Magazine, June 1991 
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FIRST IMPRESSIONS 


A New Unix 
Standard 

BEN SMITH 


The HP/Apollo 710 
and 705 are small, 
elegant, inexpensive, 
and fast systems 


Hewlett-Packard/Apollo has introduced two 
new members to its 9000 Series 700; 710 and 
705. These low-priced personal workstations 
use the PA-RISC processor, the fastest RISC 
processor being shipped for the workstation 
market Although they have a low price, these 
are not low-end machines; The 710 lists for 
$9490, but it runs at 50 MHz and yields a BYTE Unix index of 4.6 (see the table), 
which means that it is more than four times as fast as a comparable Sun Microsys¬ 
tems Sparcstation IPC* 



The new HP/Apollo workstations are enclosed in a small, trim case . The CPU can 
stand on edge (as shown) or sit flat on your desk 


The BYTE Unix index is a suite of tests 
that evaluate Unix workstation perfor¬ 
mance on integers, floating-point math, 
operating system, disk access, and system 
loading. We have not yet tested the low- 
end HP/Apollo 705, but we estimate that 
its index would be approximately 3.5. The 
705 runs at 35 MHz and lists for $4990. 

Keeping the Packaging Lean 

These machines are enclosed in a simple 
16 ft- by 14 ft- by 3-inch case. They include 
both thick- and thin-wire Ethernet con¬ 
nections, a parallel port, two serial ports, 
and a SCSI-2 connector. You can save 
yourself some desk space by setting the 
CPU case on edge by attaching the feet 
that are provided The 710 has an 8-bit 
frame buffer that provides 256 simulta¬ 
neous colors to either a 19-inch (1280- by 
1024-pixel, 72-Hz) display or a 16-inch 
(1024- by 768-pixel, 75-Hz) display. A 
19-inch gray-scale monitor is also avail¬ 
able. 

The minimum systems are diskless and 
come with 16 MB of 80-nanosecond 
RAM, 32 KB of instruction cache mem¬ 
ory, and 64 KB of data cache memory. 
The RAM can be built up to 64 MB. The 
maximum internal hard drive storage is 
840 MB. The maximum external hard 
drive is 9.45 gigabytes* 

The RISCs of Battle 

The high performance of the 9000 Series 
700 machines is primarily due to the PA¬ 
RI SC central processor. The Unix work¬ 
station market has turned into a battle¬ 
ground for competing designs. Sun’s 
SPARC design has dominated the work¬ 
station market for years, and it will prob¬ 
ably continue to do so for many more years 
because Sun licenses the SPARC design 
for only a token sum. 

IBM's RISC System/6000 brought it 
from being the most laughable RISC 
manufacturer (the IBM RT) to one of the 
most feared (see “Sizzling RISC Systems 
from IBM,” April 1990 BYTE). For at 
least a year, the RISC System/6000 was 
the performance leader among worksta¬ 
tions. But, despite tens of millions of dol¬ 
lars invested in setting up its marketing 
and distribution, it still does not dominate 
the market. With HP/Apollo’s introduc¬ 
tion of the 720 last year, IBM lost the per¬ 
formance lead as well. 

Other notable RISC designs are the Mo¬ 
torola 88000, which doesn’t look like it 
will ever be popular for workstations, and 
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the Mips processors, which are used in its 
own machines as well as DEC's RISC 
workstations and the most recent designs 
from Sony. The newest Mips processor, 
the R4000, is a full 64-bit processor and is 
integral to the Unix plans of the Advanced 
Computing Environment consortium. 

Targeted markets for the 710 and 705 
workstations include both the technical 
and commercial worlds. HP/A polio has 
established itself as a valuable source for 
computer-aided drafting and design work¬ 
stations. The introduction of the 710 and 
705 may well attract members of the com¬ 
mercial world, who need the high resolu¬ 
tion and performance for electronic pub¬ 
lishing, information management, and 
g roup/project-oriente d networking. 

Already, Lotus L2-3, WordPerfect, 
Wingz, Oracle, Informix, Ingres, Sybase, 
and the most popular electronic publishing 
and multimedia packages run on these new 
machines. When HP/Apollo introduced 
the 720, there was already a huge reposi¬ 
tory of software that runs on the PA-RISC 
minicomputers and the PIP-UX operating 
system. The number and kinds of appli¬ 
cations that run on the workstation's design 
and flavor of Unix are important consid¬ 
erations in evaluating RISC workstations. 

Power Shift 

HP/Apollo's marketing phrase, “Power 
Shift,” is fitting. With the kind of perfor¬ 
mance that the 710 offers at the price that 
it does, the competition is rinding itself in 
a frightening race for the affections of the 
budget-conscious workstation buyer. 

For all but intensive graphics applica¬ 
tions, the 710 is more power than a single 
user needs. It is perfectly feasible and very 
practical to add an X-terminal to the con¬ 
figuration, 

HP/Apollo claims that die 710 can gen¬ 
erate 950,000 three-dimensional vectors 
per second. This is nearly twice the per¬ 
formance of any comparably priced com¬ 
petitor's workstation. Even with 3-D sur¬ 
face rendering, this workstation is no 
slouch. As with the Iris Indigo, 3-D graph¬ 
ics operations are done without a graphics 
pipeline coprocessor. 

The HP/Apollo 700 line has leapt for¬ 
ward with the software that makes 3-D 
surface rendering practical on the low-end 
graphics workstations: the PowerShade li¬ 
braries and software, which includes 
Wavefront Technologies' Personal Visu¬ 
alizes The libraries include operations for 
all the basic 3-D rendering problems as 


BYTE LAB BENCHMARKS 


The 710’s average score of 4.6 makes it more than four times as fast as a Sun 
Sparcstation I PC. 


Test 

Arithmetic (type = double) 

Dhrystone 2 without register variables 
Excel throughput 
File copy (30 seconds) 

Pipe-based context switching 
Shell scripts (eight concurrent) 

Sum of six items 
Average 


Baseline 

Result 

Index 

2541.7 

21,255.5 

8.4 

22,366.3 

84,850.8 

3.8 

16.5 

74.2 

4.5 

179.0 

1237.0 

6.9 

1318.5 

1500.4 

1.1 

4.0 

11.0 

2.8 


27.5 

4.6 


well as adding haze- and ray-tracing. 

If the low end of the 9000 Series 700 
doesn't have enough power for your hefty 
graphics applications, you might consider 
the 750. It has larger caches and can be 
expanded to 384 MB of RAM and 2.6 
gigabytes of internal hard drive storage. 
But if all you want is more disk space and 
another PA-RISC processor, you may need 
only one of the new low-cost 9000 Series 
700 servers. 

Choice Computing 

l used the 710 as my personal workstation 
for a month, I did this to become familiar 
with the machine and also because it gave 
me the nicest working environment with 
which to connect to the BYTE network. 
Yes, the X Window System applications 
arc snappy, but with HP's Vue applica¬ 
tion and window manager (built on 
OSF/Moti0i my screen's multi windowed 
world is also elegant. 

Computing is no longer in the Stone 
Age, and there is no reason why we should 
be so Spartan as to remain with ugly and 
difficult computing environments. Add 
HP's quality and design to the power of 
Unix computing and its network, and you 
have a comfortable and productive world 
in which to work. If you're in the market 
for a desktop workstation for general use, 
the 710 and 705 have the best price and 
performance, without sacrificing quality 
and good looks, ■ 


Ben Smith is a BYTE technical editor , a 
former database consultant, and the au¬ 
thor of UNIX Step by Step (Howard W, 
Sants, 1990). You can reach him on BIX as 
“bensmith. ” 


THI FACTS 


HP/A polio 705 and 710 

705 {35 MHz) 

19-inch 8-bit gray scale, diskless, 
$4990 

710(50 MHz) 

19-inch 8-bit gray scale, diskless, 
$9490 

16-inch 8-bit color, diskless, 
$11,490 

19-inch 8-bit color, diskless, 
$13,990 

Optional: 

2I0-MB internal hard drive, $2000 
420-MB internal hard drive, $2500 

Series 700 servers: 

720 with 32 MB of RAM, 840-MB 
hard drive, $23,440 
750 wi th 64 MB of RAM, 

1.3-gigabyte hard drive, CD-ROM, 
4-oim DAT backup, $57,190 

750 CRX-24Z 

19-inch 24-bit color, 32 MB of 
RAM, 1,3-gigabyte internal hard 
drive, graphics coprocessor, and 
PowerShade, $63,190 

He wiett-Paekard/Apol io 
270 Billerica Rd. 

Chelmsford, MA 01824 

(508) 256-6600 

fax: (508) 256-4862 
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AHEAD 


High-speed, true color Windows .. . 
and much more! 

Call 1-800-532-0600 for details. 
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FAST 


WINDOWS 


Fasten your 
seat belt and 
snap in the new 
Hercules Graphics 
Station GOLD! 


Windows acceleration plus: 

• 32,768 colors 

• Graphics processor 

• High resolution • VRAM 

• High refresh rates • DRAM (optional) 
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Battle of the 
Heavyweights 


Borland C++ 3,0 (BCC) requires 2.5 MB 
of RAM and a 286 processor to produce 
Windows applications. Microsoft C/C++ 
7.0 (MSC) requires 4 MB of RAM and a 
386 processor. The standard developer's 
machine is probably a 33-MHz 486 with 8 
MB of RAM, so Microsoft isn't exclud¬ 
ing too much of its real market. If you're 
still developing with an old AT* you now 
have an excuse to get a real computer* 


MARTIN HELLER 


Microsoft C/C++ 7.0 
sets up a challenge 
with Borland C++ 3.0 
for the hearts and 
minds of serious 
developers 


The release Of On my left, weighing in at 28 MB on disk and 

3200 pages of documentation: Borland C++ 3*0 
with Application Frameworks. (Crowd cheers.) 
On my right, weighing in at 20 MB on disk and 
5800 pages of documentation (with a 500-page 
index): Microsoft C/C++ 7.0. (Crowd cheers 
again.) 

These two contenders come to you compiling 
C and C++ code. Both target DOS and Win¬ 
dows applications. They each use a DOS Pro¬ 
tected Mode Interface server to work in pro¬ 
tected mode. Both have DOS integrated 
environments that work well in a DOS box under enhanced-mode Windows* They 
each have command-line compilers, linkers, make utilities, debuggers and profil¬ 
ers for DOS and Windows programs, and Windows resource editors* Both have class 
libraries for building Windows applications, and both have container classes for DOS. 

Yet these are different products. Borland includes a Windows integrated envi¬ 
ronment* a class library for building DOS applications* custom controls for Windows, 
and an assembler—for $749. Microsoft includes extra compiler and linker options: 
automatic function in-lining, function packaging, and p-code generation-—for $495. 
(Microsoft sells separately a Windows integrated environment, QuickC for Windows, 
and Microsoft Macro Assembler.) 


Compiler Performance 

For years* BCC had the reputation of com¬ 
piling quickly to get poorly optimized 
code; MSC had the reputation of compil¬ 
ing slowly to get well-optimized code. 
Neither stereotype holds any longer* Both 
products now compile quickly and pro¬ 
duce optimized code. In both cases* you 
can trade compilation time for generated 
code quality. 

The table shows the preliminary Dhry- 
stone benchmark results. I used a 25-MHz 
computer with memory and disk caching. 
Microsoft's new maximum in-lining cou¬ 
pled with global optimization worked mag¬ 
ic on the Dhrystone benchmark—a major 
plus for Microsoft. 

The Sieve of Eratosthenes benchmark 
results I obtained show Borland slightly 
ahead. There isn't much that can be opti¬ 
mized in the Sieve code. The results in the 
large model were similar, hut not identical* 
to the results in the small model, 

I also timed a complete reconstruction 
of Image2* a moderate-size Windows ap¬ 
plication. Clearly. MSC has closed the C 
compilation speed gap* even when I let 
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Borland C+ + 3.0 with Application Frameworks is fine-tuned With the release of Microsoft C/C++ 7. 0, Microsoft has finally 

for developing Windows applications. entered the C++ fray. 
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PRELIMINARY DHRYSTONE RESULTS 


The results indicate a major plus for Microsoft , 

Compiler Switches Run time 

(seconds) 

EXE size 
(bytes) 

Text size 
(bytes) 

MSC C/C++ 7.0 

10 xaz /Ob2/Gs 

3.6 

8305 

1516 

Large model 

/Oxaz /Ob2 
/Gs /AL/Osae /Gs 

5.1 

7.1 

14.895 

7729 

2018 

898 

Borland C++ 3.0 

-02 -Z -A - ms 

6.9 

7624 

1089 

Large model 

-02 -Z -A - ml 

-01 -Z -A - ms 

8,8 

8,6 

9298 

7640 

1229 

1001 


BCC use precompiled headers. When op- 
timizing, the two compilers lake the same 
amount of lime and produce code of sim¬ 
ilar speed, but the MSC executable file is 
smaller. When quick-compiling, MSC now 
works faster than BCC. MSC's p-code op¬ 
tion produces smaller code than any other 
option, but it is also much slower code 
than any other option. 

C++ and Class Libraries 

MSC has an implementation of C++ 2,1 as 
described in the Annotated Reference Man¬ 
ual, plus experimental exception-handling 
extensions, BCC has a C++ implementa¬ 
tion that mirrors CFRONT 3.0, including 
template extensions, BCC has additional 
extensions known as dynamic dispatch vir¬ 
tual tables to support message-response 
functions in the ObjectWindows Library, 
Borland's application framework for Win¬ 
dows. Because of these extensions, you 
can't use OWL with any C++ compiler 
other than BCC. 

OWL will make people who are deeply 
involved in object-oriented programming 
quite happy. On the other hand, Mi¬ 
crosoft's Foundation Classes, which ba¬ 
sically encapsulate the Windows applica¬ 
tion programming interface and keep the 
API nomenclature, make it relatively easy 
for an experienced Windows program to 
migrate to C++, I find OWL nice as far as 
it goes, but it doesn *t cover, for example, 
Graphics Device Interface, Dynamic Data 
Exchange, or Object Linking and Embed¬ 
ding. MFC, while it constitutes a very thin 
layer on topoflhe Windows API that does 
little abstraction in and of itself, covers 
most of the APT in a regular way, and it 
lets you easily add functionality and ab¬ 
straction by inheriting classes. 

MFC seems to have less overhead than 
OWL. Consider the size of a “Hello, 
World" application. HELLOAPP.EXE 


built with MFC is 14,901 bytes long; 
HELLOAPPJEXE built with OWL is 
114,693 bytes long. No, l didn’t make a 
mistake: A minimum OWL application is 
over 100 KB on disk, because pretty much 
the whole library links in. Microsoft, on 
the other hand, was able to make its MFC 
classes more granular and to let its linker 
exclude unreferenced packaged functions. 
Packaged functions include, by default, 
all C++ member functions. The big gain 
here is excluding unnecessary member 
functions from the executable image. 

This isn't as bad as it seems, because not 
all that baggage gets into memory. The 
RAM footprint of the MFC HELLQAPP is 
18 KB; the RAM footprint of the OWL 
HELLOAPP Is 28 KB. Pd like to see Bor¬ 
land enhance its compiler and linker to re¬ 
duce the .EXE file size. 

Microsoft has no equivalent to Borland's 
Turbo Vision application framework for 
DOS, which offers a lot of capability and 
makes it easy to build DOS character¬ 
mode applications that use menus and a 
mouse. MFC has some container classes 
and utility classes that arc usable from 
DOS, but the major thrust of MFC is to 
aid Windows developers. 

If you're targeting DOS, Borland's class¬ 
es will help you more than Microsoft's 
will. But don't expect TV and OWL ap¬ 
plications to share source code: While the 
two Borland application frameworks use 
similar concepts, they’re incompatible. 

Integrated Environments 

BCC offers two integrated environments: 
BC (DOS-hosted) and TCW (Windows- 
hosted). MSC offers one DOS-hosted in¬ 
tegrated environment, PWB. BC and PWB 
let von get at the full functionality of their 
compilers; TCW doesn’t. TCW and PWB 
have browsers; BC doesn’t I like work¬ 
ing completely within Windows, which 


leads me to favor TCW. But it's frustrating 
that 1 can't do maximum optimization from 
TCW. PWB (which is much improved 
from previous incarnations) at least lets 
me do everything from one place—in¬ 
cluding launching Windows applications 
from a DOS box, thanks to some new tech¬ 
nology—but I wish Microsoft had done a 
real Windows-hosted environment. 

Borland's Resource Workshop is a fine 
tool for Windows developers that is simi¬ 
lar to Mac ResEdil. MSC now comes with 
Lhc basic set of resource-editing tools from 
the Windows Software Development Kit. 
Borland’s TDW debugger now supports 
hardware breakpoints; Microsoft's CVW 
has speed and size improvements, and it 
fully supports C++ and p-eode. Borland's 
WinSight is a neat message-monitoring 
utility. Microsoft Link can now build huge 
overlaid DOS programs. 

I could go on at length discussing other 
new features; both packages have many. 
The bottom line is that hoih MSC 7.0 and 
BCC 3.0 well serve the needs of profes¬ 
sional Windows and DOS applications de¬ 
velopers who work in C or C++. There 
was no knockout; the light has to be scored 
on points, and you're the judge. ■ 


Martin Heller develops software and 
writes about computers, He can be reached 
on BIX as u mhellerf 


THI FACTS 


Borland C++ 3,0 with Application 
Frameworks 

$749 

Borland International, Inc. 

1800 Green Hills Rd. 

P.O. Box 660001 
Scotts Valley, CA 95066 
(408) 438-8400 
fax:(408)438-8696 

Circle 1211 on Inquiry Card, 

Microsoft C/C++ 7.0 
S495 

Microsoft Corp. 

1 Microsoft Wav 

Redmond, WA 98502 

(800) 426-9400 

(206) 882-8080 

fax: (206) 883-8101 

Circle 1212 on Inquiry Cord. 
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computer company. One that not only offers everything 
from entry level PCs to 200 person UNIX™ networks*but 
designs them to grow when you do, Advance when tech¬ 
nology does. And work as hard for your money as you da 
For example, Acer invented ChipUp™ A break¬ 
through technology that allows you to upgrade a 
386SX system to 
a 486 simply by 
adding a new 
chip. Its like 
buying a new 
computer for the price of a single chip. 

For people on the go, the AcerAuyWare ™ notebook 


Today, just about ever jone 
can use a computer.That’s 
why we make a computer 
for just about everyone. 



5 times their size-for prices that are less than most 
other notebooks. There’s a M range of high 
performance,low-cost models to choose from. 

I^e can also make a lot of people happy all 
at once. Our 64-bit bus, multiprocessor AcerFrame™ 
fileservers bring minicomputer performance 
to your desktop. And they’re backed by our 10 years 
of experience in UNIX systems. 

We invite you to see the complete range of Acer 
computers, including our affordable AcerMate™ line. 
And ask about our wide selection of AcerView ™ moni¬ 
tors, laser printers, keyboards and other peripherals. 


us exactly what you need. 


Aoe, fa Ac# logo. ChpUp. AcecAnyAftra, Acerrrare AcaMcte end ^erfiew ore wuXstd 
Inxtmdlo d Acer Inc. end Acer America Corp. UNIX d a legatae? ncdetimlc of AT£TfaJ Lnfa 





And then well give you 
exactly what you want. 


Circle 10 on Inquiry Cord {RESELLERS; 11], 





NEWS 


FIRST IMPRESSIONS 


Dell Delivers Color Computing Without a Price Penalty 



I t seems like manufacturers 
have been showing portable 
computers with color screens 
at trade shows for years. In fact, 
they have, starting with those 
so-called technology demon¬ 
strations a very long lime ago. 

Some color portables have been 
available, but at eyebrow-rats- 
mg and wallet-clearing prices 
that hovered around the five- 
figure area. No, thank you. 

The major problem has been 
the availability of color Hat- 
panel displays. Finally, color 
LCD screens that can run off 
battery power are becoming 
available in quantity, and that 
means that those long-awaited 
color notebook computers will 
soon appear. 

After months of promises 
from a number of major play¬ 
ers, the first color notebook fve 
been abte to keep for a while 
and Lest arrived on my desk at the very 
end of 1991. The Dell System 325NC 
shows just how r quickly you can get used to 
having color in your briefcase. What’s sur¬ 
prising is the bottom line. Dell has brought 
a full-power color notebook to market for 
not much more than a comparably 
equipped unit with a monochrome screen: 
$3999, 

The 325NC weighs in at a respectable 7 
pounds and measures 8 X A by 11 by 2!A 
inches. That’s a little heavier and a bit 
thicker than your garden-variety mono¬ 
chrome notebook, but this is one loaded 
notebook computer. It’s based on Intel’s 
25-MHz 386SL (low-power) processor, 
but more about that later. 

The display on the 325NC is a 9^-ineh 
diagonal passive-matrix tri pi e-supertwist 
nematic LCD that displays 16 colors in 
standard VGA (640- by 480-pixel) reso¬ 
lution. It can also display 256 colors, al¬ 
though in CGA (320- by 200-pixel) reso¬ 
lution. 

Active-matrix displays are considerably 
brighter than passive-matrix displays. Ac¬ 
tive-matrix displays also use much more 
power and are more expensive, 

Fd never worked with a passive-matrix 
display before, and I was at first a bit dis¬ 
appointed. The image isn’t as bright as Fd 
like it, and the colors are on the muted 
side. But this isn’t, after all, a desktop 
VGA display. It didn’t take long for me 
to get used to it, and the more 1 used it, 


the more I liked it. I soon realized how 
important the color factor is with the ap¬ 
plications that 1 use regularly—especially 
in Windows. 

Of course, a color display deserves a 
high-powered and high-quality system to 
go along with it, and the rest of the 325NC 
is no slouch. It’s obviously designed from 
the ground up as a cohesive whole. Dell 
has come a long way from its roots as a 
purveyor of me-too clones. 

Today’s notebook computers are de¬ 
signed in use battery power conservative¬ 
ly'. The 25-M I Iz 386SL thaFs the heart of 
the 325NC is stale of the art for today’s 
notebooks. It’s crammed with power-sav¬ 
ing features, including sleep and sus¬ 
pend/resume modes. Dell has added more: 
custom firmware and a custom applica¬ 
tion-specific 1C whose entire purpose is 
power management. 

The 325NC has yet another state-of-the- 
art feature: A nickel-metal-hydride bat¬ 
tery lasts longer and doesn’t have the 
“memory effect” that nickel-cadmium bat¬ 
teries are infamous for (i.e., delivering less 
power the more limes they’re recharged). 

The end result of all this engineering is a 
system that will run for an average of about 

3 hours on a charge. Some notebooks with 
monochrome displays don’t do as well. 

As far as other system features are con¬ 
cerned, the 325NC comes standard with 

4 MB of RAM (expandable to 12 MB), a 
60- or SO-MB hard drive, a 3^-inch 1,44- 


MB floppy drive, and the usu¬ 
al assortment of ports, includ¬ 
ing PS/2 mouse and keyboard 
connectors. Options include a 
2400-bps modem and a 9600- 
bps data/fax modem. 

The 85-key keyboard has a 
solid big-system feel. Its lay¬ 
out is becoming standard for 
today’s crop of notebooks. Be¬ 
cause a pointing device of 
some sort is a necessity in to¬ 
day’s Windows-centric world, 
the 325NC comes standard 
with the Microsoft Ballpoint 
mouse, which is actually a 
miniature trackball. It’s not the 
smallest pointing device that’s 
available for portable comput¬ 
ers, hut 1 have found it to be 
one of the best. I use one with 
the notebook computer that I 
own. 

On the performance front, the 
325NC is impressive. 1 ran the 
BYTE Lab benchmarks and found that the 
325NC compared favorably with others 
in its class. This is a machine that’s com¬ 
fortable for even computation-heavy ap¬ 
plications, especially if you pop in the op¬ 
tional 387SX math coprocessor. 

Dell's aggressive pricing strategy will 
give the demand for color notebooks a 
much-needed kick in the pants and will 
make competitors very nervous, especial¬ 
ly those known for premium prices. With 
its $3999 price tag, the question of whether 
you need a color notebook almost becomes 
moot. Color adds a new dimension to 
portable computing, and when you can get 
it for virtually the same price as a compa¬ 
rable monochrome unit, what are yon wait¬ 
ing for? 

—Stan Miastkowski 
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New On The Menu: Choose One Software Option Free With Your PC! 


With the purchase of any Gateway 2000 386SX, 386DX or 
486 computer system, you now receive your choice of free 
application software. Pick one from the seven application 
options in our software buffet We'll install one software option 
on your hard drive, optimally configured for your system and 
Windows, and provide you with the master diskettes and manuals 
- absolutely free. 

You can also buy additional software at extremely competitive 
prices, or choose from other popular applications not listed here. 
Ask your sales person for the details. 

Option #1 

Microsoft Excel for Windows' 1 3.0 

■ A po werful graphical spreadsheet program 
Includes online help for Lotus* 1-2-3' users 

■ PC Magazine’s Editor's Choice 
Retail value: $495. Discount value: $300+. Can be yours free 
with a Gateway 2000 PCI 

Option #2 

Microsoft Word for Windows" 2.0 

■ Best selling word processor for Windows 
M New version 2.0 adds spectacular refinements 
K Includes online help for WordPerfect* users 
Retail value; $495, Discount value: $300+. Can be yours free 
with a Gateway 2000 PC! 

Option #3 

Microsoft PowerPoint for Windows 4 2.0 
1 Easy-to-use desktop presentations program 
I Creates high-quality overheads and 35mni slides 
Retail value: $495, Discount value: $300+. Can be vours free 
with a Gateway 2000 PC! 





Option #4 

The Paradox' 3S 

i Aw r ard-winning database management program 
■ From Borland! the leader in database and 
programming software 
Retail value: $695. Discount value: $500+. 

Can be yours free with a Gateway 2000 PC! 




Option #5 

The Entrepreneur Pack 

Includes Microsoft's 
Works,™ Publisher™ 
and Money!' the latest 
versions, and an 
Entertainment Pack, all 
for Windows, plus TurboTax for Windows* from ChipSoft 
Works integrates a word processor, spreadsheet, database and 
more into one easy-to-use program 
■ Publisher has page layout tools to create publications 
I Money helps you control your finances by writing checks, 
setting budgets, tracking expenses 
•i Entertainment Pack, eight games including Tetris* 

TurboTax is an easy-to-use tax preparation program with 
online help for understanding IRS rules 
Retail value: S607, Discount value: $400+. Can be yours free 
with a Gateway 2000 PC! 



















■ Fax mode: V.17, V.29, and V.27ter 
I Data mode: (try to find one we don’t support!) V.32bis, V.32, 
V.22bis, V.22, V.21, Bell 212A and 103, V.42 and MNP 24 error 
correction, V.42bis/MNP5 data compression 

Price. You’ll find comparable fax/modem packages can cost 
in excess of $500 not including the software. At $195, the 
Gateway TelePath price is very easy to swallow. 


Introducing The Gateway TelePath 


For $195, you get the Gateway TelePath - a new 
custom-designed V.32bis modem with full fax capability plus 
WinFax Pro,"' Crosstalk* for Windows"' 
and a free trial membership with 
CompuServe! Anywhere else you’d 
pay more for the software alone! 

Gateway 2000’s engineers 
designed this internal modem and fax 
card to incorporate everything our 
customers were hungry for in the 
arena of PC communications. 

Speed. The Gateway TelePath 
modem operates up to 14,400 bps. 

The Gateway TelePath send/receive 
fax runs at 9,600 bps. 

Compatibility. The 14,400 bps modem is compatible with the 
standard AT command set and can be used with almost any 
compatible software. With the Gateway TelePath fax, you can 
send to or receive from any Group 3 or earlier fax machine using 
Class 1 or Class 2 commands. 



New Video Options For Your PC 


The 15-Inch Crystal Scan 1572FS 

It’s bigger, but that’s just one of the improvements we’ve 
made to the 15-inch Crystal Scan I572FS. The new flat, square, 
non-glare screen reduces distortion around the comers and 
provides an edge-to-edge display area. The refresh rate is higher. 
72 Hz, for added image stability and flicker-free display. Dot 
pitch is 0.28mm. We’ve also moved the fine tuning controls to 
the front of the monitor for easy access. 



The Crystal Scan 1572FS is an option with 386DX and 486 
systems for an additional $195. Availability is limited. 


The ATI' Graphics Accelerator 

You’re really cookin’ when you run a Gateway 2000 system 
with ATI’s graphics accelerator, the Graphics Ultra. ATI achieves 
a quantum leap in performance by using a highly optimized 
graphics coprocessor on the Graphics Ultra card. The 1024 x 768 
mode is fully compatible with IBM* 8514, VGA, Super VGA and 
previous IBM graphics standards, which makes it easy to install 
applications using the standard video drivers. 

The ATI Graphics Ultra video card is standard with the 486-33 
system, optional with 386DX and 486 systems. The street price 

of this card is over 12 - 

$500, but with the 10 - 

purchase of a 8 _ 

Gateway 2000 6 _ 

system, you can 4 _ 

upgrade to it ,_ 

for $150! ‘ ■ 




Standard VGA Diamond Speed ATI Graphics 
Star Plus Ultra 

Fifum vtwputnl co 14I6QJ add prmikd by ATI l&hft>tufjr> In. 


Peripherals are sold only with the purchase of a system. If you already own a Gateway 2000 computer, you can buy peripherals separately. 

























What comes to mind when you picture the classic 50’s diner? 
Good food and plenty of it. Great service. And the price on the 
check is remarkably affordable. 

When you buy a persona! computer from Gateway 2000, the 
experience has its similarities. You get a solid quality, high- 
performance computer that comes fully loaded with all the 
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features you want. The service is unsurpassed anywhere 
And the price you pay is also remarkably affordable. 

Go ahead and browse through the Gateway Cafe 
menu. We serve a wide selection of the freshest items 
in the PC industry. You're sure to find something 
that will appeal to your taste and budget. 
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a i n Course 


386DX Systems 

The 386 systems have a true 32-bit memory bus and more 
expansion capability. We start with a genuine Intel' 80386 
microprocessor on a Micronics* 
motherboard. We add a generous 
portion of RAM - 4MB expandable 
to a system total of 64MB. Put in 
64K of cache RAM on the 386/33 
for a nice performance boost. Add 
IDE hard drives from Western 
Digital. Then give them Diamond 
Specdstar Plus'" 16-bit VGA 
graphics cards with 1MB RAM, 
non-interlaced 14-inch Crystal Scan 
1024 x 768 color monitors. Phoenix'" 

BIOS, a Weilek socket on the 33 and 


200 watt power supplies. That's the basic recipe 
for these tried-and-true, workhorse computers. 

Both systems have a 32-bit slot open in the standard 
configuration for RAM expansion. The motherboard has a total 
of one 32-bit and seven 16-bit slots, with one 32-bit and five 
16-bit expansion slots available in the advertised configuration. 
Gateway’s 386DX and 486 systems come in a desktop model that 
is roomy and easily accessible. 

A floor-standing tower model 
is an option for 
an additional 
$ 100 . 




n <Wr\ 


486 Systems 

Gateway 2000’s 486 systems run on the real McCoy - an Intel 
80486 processor with built-in math coprocessor and 8K 
instruction cache. The 486/33 has a Micronics* motherboard, 
while the motherboard for the EISA system is custom 
-manufactured for Gateway 2000. RAM is expandable to a 
system total of 64MB. Both systems also have an external cache 
to further increase performance: the ISA 
system includes 64K; the EISA PC has 128K. 

New on the 486/33 is the ATI* Graphics 
Ultra, which is the fastest video card by far 
in its class. The EISA model includes a 
Diamond Speedstar Plus, which is also a 
high-performance video card. 

Both systems come with 1 MB 
I video RAM. 

The 486/33 has eight 16-bit 
slots on the motherboard, six 
available in the standard configuration. The EISA machine has 
eight 32-bit EISA slots on the system board. You have five 32-bit 
EISA slots open in our standard configuration. 

The 486/33 has Phoenix BIOS, while the 486/33 EISA uses 
Award’ BIOS. Both systems come with Weitek sockets and 200 
watt power supplies. 

Please refer to the hack page of this ad for system 
configurations and prices. 
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Option #6 

The Windows Programmer Pack 

Includes Microsoft’s QuickC for Windows! - 
Visual Basic for Windows!" Windows Control 
Development KiC MS Windows Help 
Compiler™ and MS Windows Programmer’s 
Online Reference™ 

Everything you need to create programs for Windows 
Yon can’t buy all of these tools in one package elsewhere, but 
this option can be yours free with a Gateway 2000 PC! 


Option #7 

Microsoft Project for Windows * 3,0 

Flexible and easy project management program 
Includes interactive online tutorial 
PC Magazine calls it the best program in its category 
Retail value: $695. Discount value: $425+. Can be yours free 
with a Gateway 2000 PC! 


If the free software packages offered here don't suit your 
. needs, we have others that are very competitively priced. For 
example, if you'd rather gel Microsoft Office! - which includes 
Word for Windows, Excel and PowerPoint, you can upgrade to it. 
Office retails for $750, with a discount value of $499. It can be 
yours for only $175 with a Gateway 2000 PC. Ask your sales 
representative for details. 


This offer includes the identical applications contained in 
l retail packages but will not include the retail box. You get a 
I complete set of diskettes and manuals, shrink-wrapped and 
l packaged in a Gateway 2000 box . 


Main Course 


There’s A PC Here That’s lust What You’re H 


Gateway 2000 computer systems - the meat and potatoes of 
our menu come with all the trimmings at no extra charge. All 
systems have plenty of RAM, two diskette drives, fast and 
reliable hand drives, 16-bit VGA graphics, color monitors and the 
124-key programmable Any Key™ keyboard. We use only the 
highest quality components in our systems. Every model 
includes MS DOS 5.0, and 386SX, 386DX and 486 models come 
with Windows 3.0 and a Microsoft mouse. 

Substitutions are welcome! We custom build each Gateway 
2000 system to your specifications. 

286 And 386SX Systems 

Gateway 2000’s 286 and 386SX systems come in a compact, 
mini desktop model. To give you plenty of room for expansion 




in a small footprint system, 
we integrated the diskette 
drive controller, the video 
chip set and the I/O card on 
the motherboard, leaving 
five 16-bit slots open in the 
standard configuration. 

The mini desktop 
models have a 


standard mouse port 
(PS/2 compatible), leaving two 
serial ports open. RAM on these systems is expandable to 16MB 
on the motherboard. The Western Digital* IDE hard drives 
feature a 32K read-look-ahead cache buffer. All mini desktop 
models have QoadteP BIOS and 200 watt power supplies. 






The 124-key Any Key keyboard '^ mt *** 

comes standard with all Gateway 2000 systems. 






16 MHZ 286 i 

\l6 MHZ 386SX 

1 20 MHZ 386SX ■ 

1 25 MHZ 386 


1 80286 Processor 
1 2MB RAM 

I 1.2MB 5-25" Drive 
11,44MB 3.5 M Drive 
140MB 17ms IDE Drive' 

with 32K Cache 
1 16-Bii VGA with 512K 
1 14" Crystal Scan 1024 
Color VGA Monitor 

I I Pnrallel/2 Serial Ports 
1 1 PS/2 Mouse Port 

1 124-Key AnyKey™ Keyboard 
I MS DOS® 5.0 


$1345 


BEST BUYS 


I Get our 33 MHz 386 system, 
same configuration as listed, 
with a 120MB IDE hard drive 
instead of the 200MB drive. 


$2145 


I Same features as our 33 MHz 
486 system except this machine 
has 4MB RAM instead of 8, 
and a 120MB IDE hard dri ve 
instead of the 200MB drive 
in our standard configuration. 


$2495 


I Intel® S0386SX Processor 
1 2MB RAM 

1 1.2MB 5.25" Drive 
1 1.44MB 3,5" Drive 
140MB 17ms IDE Drive 
with 32K Cache 
1 16-Bit VGA with 512K 
1 14” Crystal Scan 1024 
Color VGA Monitor 

I I Parallel/2 Serial Ports 
1 1 PS/2 Mouse Port 

1 124-Key Any Key Keyboard 
I Microsoft® Mouse 
IMS DOS5.0 
I MS Windows™ 3.0 
I Choice of Application Software 

$1445 


33 MHZ 386 


I Intel 80386 Processor 
1 64K Cache RAM 
14MB RAM 
1 1,2MB 5.25" Drive 
1 1.44MB 3.5" Drive 
1 200MB 15ms IDE Drive with 

64K Multi-Segmented Cache 
1 16-Bit VGA with I MB 
1 14" Crystal Scan 1024NI 
Color VGA Monitor 

I I Parallel/2 Serial Ports 

1 124-Key Any Key Keyboard 
I Microsoft Mouse 
I MS DOS 5,0 
I MS Windows 3.0 
I Choice of Application Software 

$2395 


I Intel 80386SX Processor 
1 32K Cache RAM 
14MB RAM 

I L2MB 5.25" Drive $3 
1 1.44MB 3.5" Drive ^ 

1 80MB 17ms IDE Drive 

with 32K Cache 
1 16-Bit VGA with 512K 
1 14" Crystal Scan 1024 
Color VGA Monitor 

II Parallel/2 Serial Ports 

11 PS/2 Mouse Port 
1 124-Key AnyKey Keyboard 
I Microsoft Mouse 
I MS DOS 5.0 M 

I MS Windows 3.0 
I Choice of Application Software 

$1745 


33 MHZ 486 


I Intel 80386 Processor 
14MB RAM 
1 1.2MB 5.25" Drive 
1 144MB 3.5” Drive 
180MB 17ms IDE Drive 
with 32K Cache 
1 16-Bit VGA with 1MB 
1 14” Crystal Scan I024NI 
Color VGA Monitor 
I I Parallel/2 Serial Ports 
1 124-Key AnyKey Keyboard 
I Microsoft Mouse 
I MS DOS 5,0 
I MS Windows 3.0 
I Choice of Application Soft ware 

$1895 


33 MHZ 486 EISA 


lintel 80486 Processor 
1 128K Cache RAM 
18MB RAM 
1 1 .2MB 5.25" Drive 
1 1,44MB 3.5" Drive 
1340MB ! 5ms SCSI Drive with 
128K Multi-Segmented Cache 
1 32-Bit EISA SCSI Controller 
1 16-Bit VGA with I MB 
1 14" Crystal Scan IG24NI 
Color VGA Monitor 
1 1 Parallel/2 Serial Ports 
1 124-Key AnyKey Keyboard 
I Microsoft Mouse 
I MS DOS 5.0 
I MS Windows 3.0 
I Choice of Application Software 

$3895 

Included with Every system: 

* One-year warranty - 30-day money-back guarantee 

* Lifetime toll-free technical support 4 Free on-site service 
to most locations * Free bulletin board technical support 

* C.O.D. terms and major credit cards honored * Net 30-day 
credit terms and leasing options available to qualified 
commercial customers 


I Intel 80486 Processor 
1 64K Cache RAM 
I SMB RAM 
11.2MB 5,25" Drive 
11.44MB 3.5" Drive 
1 200MB 15ms IDE Drive with 

64K Multi-Segmented Cache 
I ATI Ultra VGA with I MB 
1 14" Crystal Scan 1024NI 

Color VGA Monitor 
I i Parallel/2 Serial Ports 
1 124-Key AnyKey Keyboard 
I Microsoft Mouse 
IMS DOS5,0 
I MS Windows 3,0 
I Choice of Application Software 

$2945 


Sales Hours: Tam-10pm Weekdays, 9am*4pm Saturdays (CST) 
Service Hours: 6am-Midnight Weekdays, 9am-2pm Saturdays (CST) 

All prices are subject to change , Prices do not include shipping. 
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NEWS 


FIRST IMPRESSIONS 


Twiddling at My Computer 


T he first time I saw the Twiddler, l 
was enchanted. An alternative input 
device that is both keyboard and mouse, 
the Twiddler fit my hand comfortably, se¬ 
cured by the adjustable Velcro and nylon 
strap. 

Ergonomically designed for right- or left- 
handed use, the 5-inch-long Twiddler is 
equipped with a 6-foot cord and is capable 
of working as far as 50 feet away from 
laptop and desktop computers with an ex¬ 
tension cable, a definite advantage when 
giving presentations. 

The Twiddler has three rows of miniature 
oval keys on the front surface. Each row is 
designated by a color; red signifying the 
left row, blue the middle row, and green 
the right row. An oval pattern of small 
round buttons on the top back curve of the 
Twiddler provides thumb control of All, 
Control, Shift, function, and number keys, 
as well as control of the unit's mouse ca¬ 
pabilities. 

The 12 finger keys on the front of the 
unit emulate a 101-key keyboard via chord 
keying. You press and release one or more 
keys at a time, with each combination gen¬ 
erating a unique character or command. 
You can create your own key chords for 
words and groups of words that you use 
frequently. 

The mouse pointer in the Twiddler is 



based on an electrolytic ult sensor that is 
sealed inside the device. By pressing the 
mouse button on the top of the unit and 
pointing with your index finger in the di¬ 
rection you want the device to tilt* you 
control the cursor on the screen. 

The people at Handykey promise that 
most of us can learn the alphabet on the 
Twiddler in about 3 minutes and will mas¬ 
ter the device in about 10 days. I was 
doubtful that I would be able to claim such 
victories. But sure enough, when I started 
to use the device, I quickly found myself 


THE FACTS 


Twiddler 

$199 

System requirements: 

DOS 3,1 or higher, Windows 3.0 or 
higher; keyboard and serial ports, 

Handykey Corp, 

141 Mount Sinai Avc, 

Mount Sinai, NY 11766 

(800) 638-2352 

(516) 474-4405 

fax: (516) 474-3760 

Circle 1214 on Inquiry Card, 


remembering not only the alphabet, but 
also the preprogrammed macros. By the 
third time I picked up the Twiddler, my 
finger memory was beginning to kick in, 
and 1 was automatically able to press the 
proper chords for letters and words that 
require key combinations. 

Each time I used the Twiddler, I noticed 
a bit more control over my hand, so I was 
able to type faster and more accurately. 
Twiddling my way through my work is an 
appealing alternative, 

— Carol !* Swartz 


New Sleuths Delve Deep 



L et's face it: A “standard” 

PC simply doesn't exist. 

Take here at BYTE, for exam¬ 
ple, Besides a few standard 
add-ins, each editor has a cus¬ 
tom-configured system, with 
parts and pieces from a variety 
of manufacturers. Diagnosing 
pesky problems or installing 
peripherals and add-ins in this 
bewildering hodgepodge can 
be a nightmare. 

Diagnostic utilities are de¬ 
signed to help. Several prod¬ 
ucts are available, each updated 
on a regular basis to keep up 
with the march of technology. 

In the past, we've given Dari- 
ana's System Sleuth a so-so rat¬ 
ing, But the release of System Sleuth Pro¬ 
fessional 4.0 and WinSleuth Professional 
2,0 has changed my opinion. These prod¬ 
ucts—one for plain-vanilla DOS and one 
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for Windows—are cutting-edge utilities 
that ferret out even the most annoying in¬ 
termittent problems. 

The latest incarnations of System Sleuth 


Hi and WinSleuth are fully re¬ 
designed and expanded from 
their prior versions. Both are 
similar in their abilities. 
They're designed to diagnose 
problems and help with instal¬ 
lations. There are, however, 
some intriguing differences, 
WinSleuth has all the abilities 
of System Sleuth, but because 
it is a Windows utility, it's 
graphics-oriented. Also, be¬ 
cause of the underlying tech¬ 
nical complexity of the Win¬ 
dows environment (and the 
probability of more esoteric 
things going wrong), it has 
many more features. There's a 
bewildering array of icons, 
whose features are thankfully available on 
those ubiquitous pull-down menus. 

I simply don't have the room to cover 
all the features of WinSleuth, What I found 
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particularly interesting was a “tune-up” 
option that made specific recommenda¬ 
tions on how to change my WIN,INI and 
SYSTEM,INI files for maximum perfor¬ 
mance. And no other diagnostic program 
offers the wealth of Windows-specific in¬ 
formation that WinSleuth does. You can 
look at the details of Windows memory 
management, descriptor tables, and even 
lists of exception handlers and Windows 
tasks. 

System Sleuth, the plain-vanilla DOS 
version, offers a wealth of similar features 
(sans the Windows-specific ones of Win- 
Sleuth). It shows you virtually everything 
that you ’d ever want to know (and more) 
about your system. There’s excruciating 
detail about disks, memory, adapters, and 
hardware. It’s all wrapped up in a new and 
easier-to-use interface with drop-down 
menus. 

Both versions of the program offer ex¬ 
haustive diagnostics for all system com¬ 
ponents, from the hard drive to RAM. This 


is one area where the non-Windows ver¬ 
sion has a distinct advantage. Unlike Win- 
Sleuth, which runs the diagnostics only 
one at a time, System Sleuth lets you set up 
a batch file that will run diagnostics con¬ 
tinuously. 

What I found most useful about these 
programs is the Installation Assistant. This 
unique feature performs an exhaustive 
analysis of ROM address space, DMA 
channels, hardware interrupts, and I/O 
ports. It gives you a report of what’s free 
and what’s being used. This feature alone 
makes the programs worth their weight in 
gold. I used the Installation Assistant while 
upgrading 10 disparate PCs in my wife’s 
accounting office with a new network and 
a variety of new peripherals. Without Sys¬ 
tem Sleuth, it would have been a verita¬ 
ble nightmare. With it, 1 was immediately 
able to set jumpers on add-in boards. 

Either System Sleuth Professional 4.0 or 
WinSleuth Professional 2.0 is one of the 
few programs that I consider absolutely 


and positively necessary on my PC, One of 
them should be on yours, too, 

—Stan Miastkowski 


THE FACTS 


System Sleuth Professional 4.0 
WinSleuth Professional 2.0 

$169 each 

System requirements: 

System Sleuth Professional: IBM 
PC, AT, PS/2* or compatible. 
WinSleuth Professional: Any sys¬ 
tem running Windows 3.0 or 3,1, 

Dari ana, Inc. 

7439 La Palma Ave., Suite 278 
Buena Park, CA 90620 
(714) 562-5777 
fax: (714) 994-7401 
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Truevision’s Bravado 
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T ruevision, one of the vet¬ 
erans of the computer 
video gear business, has thrown 
its hat into a new ring: video 
in a window/video overlay. 
Truevision’s Bravado board 
takes in video from an exter¬ 
nal source (e.g., a camcorder, 

VCR, or laser disc player) and 
shows that video in a window 
on a computer display. The 
video can also be overlaid with 
com pu ter-ge ncrated gra ph l cs. 

Boards in this class are fre¬ 
quently used for interactive 
multimedia applications, but 
they have other uses as well, 
ranging From video editing to stock market 
watching. 

I brought a prerelease Bravado board 
into BYTE’s Multimedia Lab for a spin. 
Bravado combines, on a single full-length 
board, all the features I can imagine want¬ 
ing in a video-in-a-wtndow product. And, 
true to Truevision’s style, Bravado does 
more than it has to. It incorporates a full- 
featured VGA adapter (based on the Tseng 
Laboratories ET4G0Q chip set), eliminating 
the problem of interfacing to existing VGA 
cards, simplifying installation, and free¬ 
ing up a slot in the bargain. 

Bravado’s other twist is that you can 
cascade multiple Bravado boards to pro¬ 


vide access to multiple video sources. On 
the video-tn-a-window side, Bravado does 
its duty: real-time video in a scalable win¬ 
dow, with accompanying audio. It can han¬ 
dle NTSC or PAL signals, and it can save 
and load “frozen” video and other images 
to and from disk. 

The board is simple to install. One DIP 
switch sets its port address. A RAM buffer 
is used to process the real-time video, but 
its address is set through software (as it 
should be). Once the board is installed, 
you simply plug your VGA or Super VGA 
monitor into the standard 15-pin connec¬ 
tor and route your incoming video and 
stereo or mono audio through a sturdy ca¬ 


ble set that attaches to a 25- 
pin external connector. The 
cable set includes a headphone 
jack. Bravado’s on-board am¬ 
plifier will drive a pair of head¬ 
phones or small speakers. In¬ 
ternally, Bravado is equipped 
with a VGA feature connec¬ 
tor, a cascade connector, and 
fittings for an alluded-to com¬ 
pression board, which is not 
yet available. 

I tested Bravado with a pre¬ 
release set of software drivers 
and applications. Bravado’s 
software is built to run under 
Windows 3.(1. Even at the 
prerelease stage, the entire installation 


THE FACTS 


Bravado 

with 8-bit VGA, $1295; with 16-bit 
VGA and options, $1495 

Truevision, tna 

7340 Shad el and Station 

Indianapolis, IN 46256 

(317) 841-0332 

fax: (317) 576-7700 
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The Complete SCSI Solution for Personal Computers! 


Everything you need in one package! 

► CorelSCSI Host Adapter & Cable 

► CorelDRIVER Software for SCSI Devices 
^ Videotape Guide for Ease of Installation 
p- 100’s of Devices Supported 


For the exciting world of multi media, you need more storage'space, faster 
access gnd more peripherals, but your computer has limited expansion 
slots. The high performance solution is CorelSCSI which provides the 
fastest universal interface (up to 10MB / sec.) for up to seven peripherals 

using a.single card! 

No additional software is deeded because CorelSCSI supports hundreds 

of devices. 

And CorelSCSI is multi-platform, with support for DOS, OS/2, Windows 

and Novell NetWare.' 

■ Available in 16 bit,"8 bit, and MCA versions. • * 

i * Multimedia - ready. 



■; h ;corel 

1-800-836-SCSI 


THE BEST WAY TO CONNECT PC PERIPHERALS! 

: -h Circle 43 on Inquiry Card. 


FAX: {613) 726-9790 

CDN TEL: <613) 72S-8200 
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process was automated, and a thorough 
testing program was included. The Win- 
dows drivers set the on-board VGA to run 
at resolutions of 640 by 400 pixels, 640 
by 480 pixels, or 800 by 600 pixels in 256 
colors* The 1024- by 768-pixel mode sup¬ 
ports 16 colors only (the VGA component 
is equipped with 512 KB of memory). It’s 
worth noting that the 256-color display 
modes are compatible with the Multimedia 
Extensions for Windows. 

The lone Windows application, Brava¬ 


do Control, wasn't quite complete, but it 
gave me a good feel for what the board 
can do. The application consists mostly of 
a real-time video window that can be 
changed to any size and a set of menus 
that lets you fiddle with various video and 
audio adjustments. The program also in¬ 
cludes a simple '‘remote-control” dialog 
box that has the ability to control a small 
assortment of video devices through the 
PC's serial ports. 

While the software wasn't quite fin¬ 


ished, the Bravado board itself proved 
quite robust. It pul up sharp, stable video 
and crisp true-color still images. When 
this board hits the streets, the key to its 
success will be the quality of its supporting 
software. Having chosen Windows, True¬ 
vision is duty-bound to provide a Media 
Control Interface driver for applications 
to hook into. That's yet to come, but after 
my first brush with Bravado, 1 came away 
impressed. 

—Tom Yager 


A New Generation of Grammar-Checking Technology 



W hile Grammatik has 
always been an inter¬ 
esting product and a leader in 
Lhe field of grammar checkers, 
Grammatik V for DOS is a 
significant upgrade. 

With this new version, Ref¬ 
erence Software introduces the 
industry's first paragraph-level 
checking that tells you when 
you've used the same word too 
often. Another unique feature 
is access to 10 customized writ¬ 
ing styles, each with three lev¬ 
els of formality. 

Grammatik V uses a new parsing engine 
10 analyze sentences. The engine is inte¬ 
grated with the first root-based dictionary 
and spelling checker. The dictionary and 
parsing engine use 96 grammatical at¬ 
tributes (e.g., parts of speech) to analyze 
sentences—more than twice the number 
used by Grammatik IV. Sixty rule classes 
of grammar, according to Reference Soft¬ 
ware, add thousands of rules that help iden¬ 
tify complex writing problems, such as 
subject and verb or pronoun agreement er¬ 
rors. Version V also suggests replacements 
for many more grammatical errors. 

The program works with 25 word pro¬ 
cessors and is hot-key-accessible within 
WordPerfect, WordStar, Microsoft Word, 
Professional Write, PFS:First Choice, and 
Xy Write III Plus. 

When running Grammatik in interac¬ 
tive mode, it pauses at each writing prob¬ 
lem and awaits your response. It displays 
the current writing problem highlighted in 
the paragraph, displays the rule class for 
the writing problem, offers advice for cor¬ 
recting the problem, suggests a replace¬ 
ment word or phrase, and gives you op¬ 
tional commands for responding. The 
easiest way to correct an error is by choos¬ 
ing the Replacement command. By press¬ 


ing the F2 key when you see Replacement 
in the advice window, Grammatik replaces 
the highlighted error with its suggested re¬ 
placement. 

Grammatik also has a Learn Word com¬ 
mand. This puts a word into its spelling 
dictionary. I always have a hard time 
checking spelling in technical material be¬ 
cause the spelling checker doesn't “know” 
what 1 think are common acronyms and 
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Grammatik V for DOS 

$99 

System requicements: 

IBM AT or compatible with DOS 
3.0 or higher, 640 KB of RAM, and 
a hard drive. 

Reference Software International 

330 Townsend St M Suite 1 19 

San Francisco, CA 94107 

(800) 872-9933 

(415)541-0222 

fax: (415)541-0509 

Circle 1218 on Inquiry Curd, 


abbreviations. So the only use¬ 
ful spelling checker is one 
that, like Grammatik V, can he 
taught. 

Another problem I've had 
with spelling and grammar 
checkers is that they always 
think Lhey know best. In some 
cases, 1 think the rules of writ¬ 
ing should be a bit more flexi¬ 
ble. Grammatik V addresses 
this as well, by letting you ig¬ 
nore the rules or corrections it 
throws at you. 

All the added features in 
Grammatik V are well and good, but the 
beta copy I tested wasn't as proficient as I 
would have liked. In one case, it read my 
use of it*s incorrectly and told me to use its. 
I'm glad that I knew better. In a few other 
instances, it actually went backward to 
find problems. It would identify a prob¬ 
lem at Lhe end of a sentence, jump to the 
beginning of that sentence or a previous 
one, and find another problem. I ended up 
ignoring many of the “problems” it found. 
But there were cases in which I think it 
helped. 

What I like best about the program are 
the statistics, ft rated this First Impression 
a 54 in the Flesch Reading Ease. That's 
“fairly difficult” to read and indicates about 
a tenth-grade reading level. It also gave 
me a Fog Index of 13, indicating the ap¬ 
proximate grade level a reader must have 
achieved to understand this First Impres¬ 
sion, 

In conclusion, assuming the problems I 
encountered will be resolved by the rime 
the software is released, Grarnmatik V 
could be must-have software for every per¬ 
son who writes. It did clean up my typos 
and helped with some grammatical con¬ 
struction. I find all that worth $99, ■ 

—Anne Fischer tent 
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H e wasn't famous. He 
didn't drive a fancy car, 
but dressed in his favorite 
Comdex T-shirt and faded 
blue jeans, he sei out to 
change the course of the 
computer software industry. 
Quite a task for a lonely 
software developer. 

Sitting in front of Ins 

computer, 
drinking 
pots of 

and 

smoking 
of 

cigarettes, 
he'd write pages 

It took time. Years in fact. 
But he did it. He wrote the 
most powerful computer 
program in the world. Now 
came the hard part. Selling it. 


The Most Powerful 
Program in the Utortd 

Determined to make those 
long years pay off, he called 
on every distributor, VAR and 
dealer in the world. He drove 
from Beantown to San Diego, 
Flew from Dublin to Borneo, 
Everyone loved the program. 

So he sold a few. Only 
a few. 

Back in Boston he 
waited. After a long year 


with only B orders he set 
out to see what happened. 

As he drove across the 

country and 
£ flew around 
the world he 
discovered everyone 
knew abont his program. 
Everyone had it too. 

The Global Marketplace 

From Paris to Prague, his 
program was everywhere in 
Europe. When he got off the 
plane in Hong Kong he found 
his program stacked to the 
ceiling in every computer 
store. Amazed in disbelief, he 
bought a hundred cartons 
of cigarettes and a hundred 
pounds of Indonesian 
coffee and flew 
back to Boston, 

Beaten, battered 
and bruised he went 
back to the drawing 
board. This time he 
would really 
change the face of 
the software industry. 

He would develop a device 
that would prevent 
unauthorized distribution of 
software programs, 

CaD It What You Like 

He developed a hardware 
key. His peers applauded his 
efforts. Finally, a solid solution 
for revenue protection. 



But he didn't know 
what to call it. He thought 
of naming it after an exotic 
place he visited in his travels. 
Madagascar was a bit too 
long, though, 

"Name it after you, 

Don!", urged his peers. 

So he did. Soon 
everyone was calling 
the key a dongle, 
after Don Gall— 
the lonely software 
developer who did 
what he had to do. 

You've Come 
A Long Way, Baby 

Today, dongles are different. 
Fact is, they've come a long 
way. Leading the 
industry with 
security solutions, 

% Rainbow Technologies 
has changed the face of 
hardware keys. They work 
with multiple applications, 
are programmable and 
network versions control 
concurrent usage. And 
they're always transparent 
to the end-user. 

Sentinel Family 
from Rainbow 

Truth is, more and more 
developers are using keys. 

And the Sentinel Family is 
the most widely used in the 
world. In fact, over 6,000 



developers use Sentinel from 
Rainbow. Why? They are 
simply the most effective, 
reliable and easy to implement 
keys on the market. 

Learn more about securing 
your software 
and how keys 
provide developers 
with extra value. 

Call for a free copy 
of "The Sentinel 
Guide to Securing 
Software." And see 
just how easy it is to 
install a hardware 
key into your 
application in just 
minutes. Try it 
with our low cost 
Sentinel 
Evaluation Kit, 

Order one for your 
DOS, OS/2, Windows, 
Macintosh or UNIX based 
application. 

And remember, when 
you need a dongle, you need 
Sentinel—the only dongle 
Don Gall would use. 

European Headquarters 

44 0932-570066 

Pacific Rim, 1 Latin America Headquarters 

714/454-2100 

Distributors located worldwide. 

Call for a distributor near you, 

SETkJinEL 

Securing the future of software 



Some cal it a dongle. Tliose who know, cal it Sentmel. 


NORTHERN EUROPE 
4 The Forum, Hanworth Lane 
Chertsey. Surrey, KTJ6 9JX, United Kingdom 
tel: 44 0932-570066 * fax: 44 0932-570743 


^RAINBOW 

T ECHNDLDGIff 


CENTRAL EUROPE 
O&kar-Me&ster-Strasse 16 
Postfadi 1243. D-8045 fsmanint Germany 
tel: 49 089-961 3051 ■ fax: 49 0S9-96I 2617 


SOUTHERN EUROPE 
2 Alice dcs A nines 
78190 Trappes, France 
tel: 33 1 3050 4411 »fax: 33 1 3050 6276 


CALL FOR YOUR FREE GUIDE TO SECURING SOFTWARE 

Circle 110 on Inquiry Card {RESELLERS: 111), 


PACIFIC RIM/LATIN AMERICA 


9292 Jeronimo Road 
Irvine, California 92718 
tel: 714/ 454-2100 ■ fax: 714/ 454-8557 















CASEVision and IRIS Indigo- 

CASE like you’ve never seen it before. 
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through code the way you do. 


You’ve known us as the company 
that builds hot graphics machines. 
Now we’ve taken that vision and 
applied it to CASE. 

The result; we’ve created an intui¬ 
tive, visual interface that reflects the way 
programmers think. 

We’ve also included 
an entire suite of the 
most advanced and 
fastest C, C++ and 
FORTRAN programming, compiling, 
debugging and analysis tools available 
today - designed for large, nmltiple- 
language, and even multi-processing 
applications. 

Put all this on any of our award- 
winning IRIS Indigo™ RISC/PCs, 
and you’ve got the ultimate software 
development platform. 

Where you go with all that power 
is completely up to you* 

See for yourself. Get our 
CASEVision™ and IRIS Indigo litera- 
ture package and find out where to 
check them out in person. 

Fax a request with your name 
and complete address to U*S* 

(415) 962-1654* aim* dept* 12. 

* The international operator can. supply you with you.r 
country-specific code. 


SiliconGraphics' 

Computer Systems 
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A Mirage 
of Mixed Media 
in Color 

T he Mirage IPS Unix 
workstation provides ex¬ 
pandability and Next-like 
multimedia features. The 
SPARC-based workstation 
is built around the 25-MHz 
LSI chip set. 

Available in diskless and 
disk versions, the Mirage IPS 
ships with Solaris 1.0 and 8 
MB of RAM (expandable to 
64 MB). It features a Wei- 
tek FPU, a Sparcstation chas¬ 
sis with three SBus slots 
and room for three internal 
drives, and a 17-inch fiat- 
screen color display with 
noninterlaced 1151- by 
900-pixel resolution and 256 
colors. Also included are an 
Ethernet port, a SCSI-2 port, 
two serial ports, and a 
sound port. The Mirage IPS 
with disk is preconfigured 
with a 340-MB hand drive. 
Price: Diskless version, 
$4990; disk version, $6990. 
Contact: Mobius Computer 
Corp., 5635 West Las Posi- 
tas, Building 4-410, Pleas¬ 
anton, CA 94588, (800) 662- 
4871 or (510)460-5252; 
fax (510) 460-5249. 

Circle 1271 on Inquiry Card. 

Notebook 
Carries 
a New Tempo 

T he Everex Tempo Car¬ 
rier notebook features 
the Key Mouse pointing de¬ 
vice and a minimum of 2 MB 
of RAM in its 5 1 / 5 pounds. 
The 20-MHz 386SX unit in¬ 
cludes a 354-inch floppy 
drive and a 40- or 80-MB 
hard drive. 

Designed into the note¬ 
book, the Key Mouse uses the 
J key as a pointer control¬ 
ler, giving you multidirec¬ 
tional control when you ap¬ 
ply pressure on the edges of 



The Mirage IPS offers object-oriented mixed-media 
capabilities. 


the key. For times when 
you prefer to use a mouse, 
Everex bundles its 400-dpi 
two-button mouse with the 
unit. The backlit VGA LCD 
screen has resolutions of up 
to 640 by 480 pixels with 
32 shades of gray. Ports are 
available for an external 
VGA monitor, serial and par¬ 
allel devices, and an exter¬ 
nal keyboard. The Tempo 
Carrier has an internal ex¬ 
pansion slot for a 9600-/ 
2400-bps fax/modem and 
power-on password protec¬ 
tion. Its RAM is expand¬ 
able to 8 MB, and the note¬ 
book ships with DOS 5.0 
and Windows 3,0. 

Price: Starts at $2795. 
Contact: Everex Systems, 
Inc., 48431 Milmont Dr., 
Fremont, CA 94538, (800) 
821-0806 or (510) 498-1 111. 
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A Positive Step 
Forward 

T he 25-MHz 386SX PC 
Positive 320N and 
320ND notebooks have 
RAM expandable to 10 MB 
and ports for external color 
monitors. DOS 5.0, Win¬ 
dows 3.0, Microsoft Works 
for Windows, and a Micro¬ 
soft Productivity Pack are 
preloaded on the hard disk. 

The PC Positive 320N 
has 2 MB of RAM, a 40-MB 
hard drive, a 3 ^-inch flop¬ 
py drive, a mouse, an AC 
adapter, and a carrying 
case. The deluxe PC Positive 
320ND comes with 4 MB 
of RAM, a 6G-MR hard 
drive, a 9600-/2400-bps 
fax/modem, and an extra bat¬ 
tery. The 9-inch paper- 
white backlit LCD screens 
have a 640- by 480-pixel 
resolution with 32 shades of 
gray. Each 6 x h -pound ma¬ 
chine has a standby feature to 
extend battery life to 3^ 
hours. Options include an ex¬ 
pansion system that lets you 
add a hard drive, a CD-ROM 
drive, or other device. 

Price: PC Positive 320N, 


$1799.99; PC Positive 
320ND, $2399.99. 
Contact: Positive Corp. f 
9174 Deering Ave., Chats- 
worth, CA 91311, (818) 
341-5400; fax (818) 718- 
2938. 

Circle 1273 on Inquiry Cord. 


A Workstation 
in Modules 

D esigned forhigh-vol- 
ume network comput¬ 
ing, the Netmate modular 
workstation offers a built-in 
upgrade path via its inter¬ 
changeable daughtercards. 
The cards plug into the 
motherboard, letting you 
change the CPU from the 
basic 20 M Hz I6-/32-bit 
386SX to a 20-MHz 32-bit 
486SX or 25-MHz 32-bit 486 
processor. 

The diskless worksta¬ 
tions have upgrades for flop¬ 
py and hard drive configu¬ 
rations and include video 
capabi 1 i t ies for graph ic s- 
intensive applications. Net- 
mate uses the Tseng Labs 
ET4O0O graphics processor 
and runs in Super VGA with 
800- by 600-pixel resolu¬ 
tion at 16 colors with 256 KB 
of video RAM; interlaced 
or noninterlaced mode is se¬ 
lectable at setup. You can 
add 768 KB of video RAM to 
the main logic board for 
1024- by 768-pixel resolution 
in 256 colors. Features in¬ 
clude 2 MB of 80-ns RAM, 8 
KB of on-chip cache mem¬ 
ory in the 486SX and 486 
units, and an on-chip math 
coprocessor in the 486 
model. 

Price: Diskless models 
from $ 1699 to $2999. 
Contact: Datamedia 
Corp., 20 Trafalgar Sq., 
Nashua, NH 03063, (603) 
886-1570. 

Circle 1274 on Inquiry Cord. 
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Bring Hi-Fi 
Sound to Your 
Computer 

F or those of you who 
compose music on your 
computer, use it for multi- 
media presentations, or do 
MIDI or voice synthesizing 
on it, the Bose RoomMate 
Computer Monitor may fit 
right into your scheme of 
things. Incorporating 
Bose's H VC driver and pro¬ 
prietary distortion-limiting 
circuitry for a full range of 
digital output, the speaker 
includes a built-in amplifier 
and active equalization cir¬ 
cuitry. The unit provides 
stereo or mono high-fideli¬ 
ty sound, depending on the 
sound chip in your com¬ 
puter. Magnetically shielded, 
the 6- by 6- by 9-inch 
speaker includes built-in 
volume control. 

Price: $339 a pair. 

Contact: Bose Corp., The 
Mountain, Framingham, MA 
01701, (508) 879-7330; fax 
(508) 872-654 L 
Circle 1275 on Inquiry Card. 


A Laser Printer 
with RISC 


M annesmann Tally's 
MT908 laser printer's 
enhanced resolution tech¬ 
nology gives the illusion of 
higher than 300-dpi resolu¬ 
tion. Combining Hewlett- 
Packard LaserJet III com¬ 
patibility with RISC 
processing performance, 
the printer uses the com¬ 
pany’s Enhanced Edge 
Technology to provide 
smooth edges for type and 
graphics in all sizes. 

Able to print at 8 ppm. 



The Bose RoomMate Computer Monitor unlocks your 
computer's sound. 


the MT908 has a RISC con¬ 
troller featuring an Intel 
80960 32-bit 16-MHz proces¬ 
sor. The printer's standard 
memory is 1 MB, expandable 
to 5 MB, and 1- and 2-MB 
upgrade modules are avail¬ 
able. The MT908 has eight 
scalable LaserJet III fonts, 14 
resident bit-mapped fonts, 
and HPGL/2 for shading and 
filling of fonts and graph¬ 
ics. An optional PostScript- 
compatible interpreter is 
available as a daughterboard 
that plugs into the 
controller. 

Price: $1995; upgrades, 

$230 to $599! 

Contact: Mannesmann 
Tally Corp., 8301 South 
180th St., Kent, WA98032, 
(206) 251-5500; fax (206) 
251-5520. 

Circle 1276 on Inquiry Card. 


Magneto-Optical 
Drive for the Mac 

he DataPak MO/128 
3 -i nch mag neto -opt i- 
cal drive for the Macintosh 
features 128 MB of storage 
on a removable, rewritable 


optical disk cartridge the size 
of a 3 l /Hnch floppy disk. 

The drive has an average ac¬ 
cess time of about 30 ms. 

Available as an internal 
drive and in an external con¬ 
figuration, the DataPak 
MO/128 meets ISO/ANSI 
standards for 3 l h -inch opti¬ 
cal technology. The external 
drive is compatible with all 
Mac computers and includes 
external SCSI termination; 
push-button SCSI ID selec¬ 
tion; software utilities for 
formatting, partitioning, and 
diagnostics; and compati¬ 
bility with System 7.0. The 
internal configuration is 
designed for the Mac Quadra 
900 and includes a mount¬ 
ing kit with the necessary in- 
st a 1 lation ha rd ware. 

Price: External drive, 

$1795; internal drive, $1495; 
cartridge, $129. 

Contact: Mass Microsys¬ 
tems, 810 West Maude Ave., 
Sunnyvale, CA 94086, 

(408) 522-1200; fax (408) 
733-5499. 

Gird* 1277 an Inquiry Card. 


Fast Backup 
on a SCSI 
Minicartridge 

A 3 x h -inch SCSI mini¬ 
cartridge tape backup 
system, the Excel 560 backs 
up 560 MB of uncompressed 
data or more than 1 giga¬ 
byte of compressed data at 32 
MB per minute. The Excel 
560’ s data burst rate exceeds 
4 MBps, and it has a sus¬ 
tained user data transfer rate 
of 567 KBps. 

Available in internal and 
external models, the Excel 
560 conforms to the QIC- 
121 SCSI specification. 
Downward compatible with 
current QIC standards, the 
system is also compatible 
with major network operating 
systems. 

Price: Internal, $1579; ex¬ 
ternal, $1729. 

Contact: Everex Systems, 
Inc., 48431 Milmont Dr., 
Fremont, CA 94538, (800) 
628-3837. 

Circle 1278 an Inquiry Card. 

High-Capacity 

Removable 

Drives 

onsisdng of four 
models, the Passport 
XL removable hard drives 
for PCs and Macs provide 
52, 105, 120, and 240 MB 
of storage in an internal or 
exte r na 1 conf i gu rat ion. 

The drives provide ac¬ 
cess times as fast as 9 ms, 
seek times as low as 17 ms, 
and a sustained date transfer 
rate of 1.4 MBps. Quantum 
uses its proprietary DisCache 
technology in the drives, 
which have from 64 KB to 
256 KB of RAM, depend¬ 
ing on configuration. 

Price: $918 to $1897. _ 
Contact: Quantum Corp., 
500 McCarthy Blvd., Milpi¬ 
tas, CA 95035, (408) 894- 
4000; fax (408) 894-3205. 
Gird* 1279 on Inquiry Card. 
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Import images for VGA display with the FG-I5XX video 
digitizer . 


Direct Capture 
to Display 

T he FG-15XX family of 
video capture boards for 
ISA-bus PCs offers direct 
capture to VGA display in ex¬ 
tended modes. The video 
digitizers’ VGA support in¬ 
cludes pass-through of 
VGA, extended VGA, and 
Super VGA signals. The 
monochrome models support 
256 levels of gray; the color 
models support 32,768 
colors. 

Resolution choices on the 
FG-I5XX boards are 512 by 
512 t 640 by 480, or 768 by 
512 pixels. You can capture 
images in !4> second and 
display them directly from 
the capture card in real 
time on a multisync monitor 
or transfer them to your 
video card and display them 
in modes with up to 1024- 
by 768-pixel resolution. 

Other features include 1- 
KR by 24-bit output lookup 
tables, a four-channel mul¬ 
tiplexer, and external capture 
and event control. The 
monochrome versions also 
have two memory pages. 
Software support includes 
compatibility with TARGA, 
TIFF, and PCX files. 

Price: $895 to $1295. 
Contact: Imaging Automa¬ 
tion, Inc., 7 Henry Clay Dr., 
Merrimack, NH 03054, 

(603) 598-3400; fax (603) 
598-3422. 

Circle 1280 on Inquiry Card. 


SCSI Caching 
Controller 

T he TenTime Controller 
TNT-6000 32-bit SCSI 
caching controller uses the 
Motorola MC68340 inte¬ 
grated processor with built- 
in 32-bit DMA for an average 
access time of 0.2 ms. The 
controller’s cache is expand¬ 
able to 80 MB. Other fea¬ 
tures include compatibility 


with the WD1003 protocol, 
support for SCSI-1 and -2 de¬ 
vices, an RS-232 test port, 
and compatibility with ISA 
and EISA systems. Options 
include disk mirroring and 
Columbia Data Products 
drivers and software. 

Price: With 0.5 MR of 
cache, $995. 

Contact: Laura Technol¬ 
ogies, Inc., 3212 South Fair 
Lane, Tempe, AZ 85282, 
(602) 438-0889; fax (602) 
438-9222. 

Circle 1281 on Inquiry Card. 

Data 

Compression 
for a Notebook 

T he HardPak data-com- 
pression system from 
Ceram increases hard drive 
performance by as much as 
25 percent and drive capac¬ 
ity by as much as 50 percent, 
Ceram claims. The board 
fits into a single 8- or 16-bit 
TSA or EISA PC expansion 
slot, including most note¬ 
books and laptops. 

Built with Ceram’s pro¬ 
prietary CRM 1000 high¬ 


speed solid-state data 
compres sion/decompre ssion 
engine, the HardPak pro¬ 
vides 32 KB of on-board 
write-through disk cache, 
which increases to 96 KB 
after compression. Requir¬ 
ing no modification to your 
machine’s configuration, 
the HardPak features a user- 
selectable system address to 
eliminate potential conflicts 
with other devices. Hard¬ 
Pak, which works with DOS 
and Windows, is transpar¬ 
ent to most programs. 

Price: $98. 

Contact; Ceram, Inc., 

2260 Executive Cir., Colora¬ 
do Springs, CO 80906, 

(800) 237-8600 or (719) 540- 
8500; fax (719) 540-8855. 

Circle 1282 on Inquiry Card, 


Audio I/O and 
DSP Together 

T he AT-DSP2200 DSP 
accelerator board gives 
you 25 MFLOPS of pro¬ 
cessing power. Based on the 
AT&T WEDSP32C chip, 
the board is a dedicated nu¬ 
merical computation 
engine. 

The AT-DSP2200 has 
two channels of 16-bit analog 


input with 64 X oversam¬ 
pling delta-sigma modulating 
A/D converters and built-in 
antialiasing filters. With a 
92-dR signal-to-noise ratio, 
-95-dB total harmonic dis¬ 
tortion, and ±0.015 ampli¬ 
tude flatness, the board can 
acquire signals with ex¬ 
tremely high accuracy 
without introducing noise, 
National says. Additionally, 
the board has an RTSI 
serial-data bus interface, 
flexible triggering through 
the software on the 
WEDSP32C chip, and on- 
chip DMA. 

Price: Starts at $2495. 
Contact: National Instru¬ 
ments Corp., 6504 Bridge 
Point Pkwy., Austin, TX 
78730, (800) 433-3488 or 
(512) 794-0100; fax (512) 
794-841L 

Circle 1283 an Inquiry Card. 


Internal Hard 
Drives for Macs 

T he DiamondDrive In¬ 
ternal hard drives from 
Mass Microsystems are 
configured for the Mac II, 
Ilci, Ilfx. Ilex, and Quadra 
700 and 900 computers. With 
drive mechanisms manu¬ 
factured by Maxtor, the 
drives have storage capaci¬ 
ties of 120, 210,320,and 
510 MB. Data transfer 
rates to and from the media 
reach 2 MBps; data rates to 
and from the buffer are as 
high as 5 MBps. Average 
access times range from 12 
ms for the 510-MB drive to 
]5 ms for the other three 
drives. 

Price: $849 to $2899. 
Contact: Mass Microsys¬ 
tems, Inc., 810 West Maude 
Ave., Sunnyvale, CA 
94086, (408) 522-1200; fax 
(408) 733-5499. 

Circle 1284 on Inquiry Card, 
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THE WORLD 


OfO 



The World of C++, an 
instructional video 
course! is the fastest 
way to become a C++ 
programmer. With 21 
easy lessons, all 
aspects of the C++ 
language are presented 
in a clear logical order. 

Applicable to any AT&T 
2.0-compatible C++ 
compiler/translator for 
DOS, Windows, OS/2 

Macintosh or UNIX. C++ made easy so get started 
today! 

List: S100 

FAXcelera# 1861-0021 


H 


5 


CALL! 


OBJECTVISION 2.0 

The easiest way to create Windows Applications. You 
simply draw your interface, add logic, and connect to your 
data - all without knowing 
anything about program¬ 
ming. ObjectVisionthat 
combines popular features 
from spreadsheets, 
databases, forms products 
and front-ends, into an 
easy-to-use WYSIWYG 
application tool for all 
Windows users and 
developers. 4*r%r* 

List: $150 SKID 

FAX cetera #1851-0018 



BORLAND C++ 3.0 

With full support for ANSI C and C++ 2.1. a powerful 
global optimizer, templates, and enhanced perfor¬ 
mance, Borland C++ is the best and most productive 
system available for code creation in either the 
Windows or DOS 
environments. 

Create Windows 
applications 
easily from 
within Windows 
with the Win¬ 
dows IDE that 

includes a graphical class browser with speed bars 
for quick access to common functions. The WinScope 
utility tracks Windows messages to make debugging 
easier, and Resource Workshop allows you to visually 
draw Windows resources. Also includes Turbo 
Debugger, Assembler and Turbo Profiler. 

List: $495 

FAX^tera# 1861-0016 



$299 



dBASE IV 

The worldwide standard in data 
management and application 
development. More than 3 
million users. Now with 
BORLAND support. ^ 

List $795 $499 

FAX ce tmt # 2660-0001 N 6 W!! 


PhM f uwm^M 

Pa/ixuLu 



800 - 445-7899 


All products ate! trademarks a* registered trade rm rk f. nt Borland lire, hices giipfs nt Eg change without nudCR, 
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Developers , we're here to serve you , 
Programmer's Paradise offers the worlds 
largest selection of software development 
tools and utilities at guaranteed low prices. 
If you don't see what you want call us 
anyway . And don't forget to ask for our 
comprehensive catalog . 


Win daws MAKER 
Professional 
The fastest way to create Win¬ 
dows applications in C. Gener¬ 
ates the Windows .EXE with fully 
commented source and produc¬ 
tion files. No royalties. Point 
and click to define user interface. Preview your design to 
instantly test look and feel. Make changes on the fly 
without compiling. Custom code is preserved during code 
generation. Supports C++, True Visual Programming inC. 
Ust: $995 Ours: $795 

FAXm*ra *2602 0003 


386/456 Development 

Intel 386/4B6 C Carte Builder 439 
Lehey EM/32 w/OS 396 1089 

LP! Basic 386 CALL 

PharLap 386 Dos Extender 435 
WATCQM CS.5/396 579 

Zortech C++ Devs!. 3.0 CALL 

Assemb I y/Di ^assembly 

DIS DOC Professional 
MS Macro Assembler 6.0 
Spontaneous Assembly 
Turbo Debugger & Tools 


C/C++ Compilers 

Borland C++ 299 

Si Application Frameworks 439 
LPI C++ CALL 

Microsoft C/C++ 7.0 299 

MS Qme kC tor Wind o ws 126 

Turbo C++ 69 

w/TorboVision 139 

C-Appli cation Generators 

CASE:W Corporate 899 

d ANALYST GOLD CALL 

Windows MAKER Prof. 795 

C Communications 

BreakOnt II 
C Asynch Manager 
Essential Comm 
G teeniest Co mm Lib 
Greenleat ViewComm 
SiluerCftmrn CAsync 


C Screens 

C Worthy 

Gr&enleaf Date Windows 
Vermont Views 
Vitamin C 

C- Additional Products 

C-Doc 

MK5LEX&YACC 
PC Lint 

C++ Lib raries/Uti titles 

BrisforC++ C 

C++Views 
Codebase ++ 

Greenleaf Comm C++ 

ObjeciG rap hies C 

Object Manager 
Object Professional for C++ 
Rogue Wave Math.fr++ 
Rogue Wave Toois.b++ 
Wiiv++ 


Dan Bricklm’s 
Damn II 

Experience for yourself why 
3D r 0D0 people have made 
Demo II 3.0 the leading tool for 
producing program prototypes, 
demonstrations, and tutorials. 


□wm N 


Demonstrate commercial software to potential custom¬ 
ers without shipping live software. Produce effective 
tutorials that interactively teach products. Create Com¬ 
puter Based Training for a fraction of the cost of dedi¬ 
cated CBT authoring software. 

List: $249 Ours: $215 

FA Xmw # 0233-0003 


C Fite Management 


C General Libraries 

AccSys for d RASE 

349 

/‘resident C*/4.0 

Btrieve 

359 

CTOOLS PLUS 

Cade Base 4.5 

225 

C Utility library 

c-tree Plus 

459 

Dolphin C Toolkit 

Essential Btree 

159 

Green leaf Functions 

Faircom SQL Server 

m 

G re en 1 eaf S up arFu nc. 

Toolbox, Prof. Edition 

899 

Turbo C TOOLS 

Toolbox, Special Edition 

569 

WKS Library 


Data Boss 3M 

Rational DBMS application gen¬ 
erator used to develop complete 
database applications with 
menus, forms, pick lists, memo 
windows, reports and more, in¬ 
cludes sophisticated screen 
painter, field definition template, WYSIWYG report de¬ 
signer, modifiable skeletal files and generator engine 
which generates structured V or Pascal source code 
Source code included for all libraries, 

List: $695 Ours: $579 

FA %mm #3758-0001 


It's Here!! The complete solution for creating Windows 
applications- Microsoft Foundation Classes help you 
mako a smooth transition to the increased productivity of 
objeef-oriented programming, while yon generate fast, 
tight cede. Microsoft C/C++ is a complete implementa¬ 
tion of the AT&T C++ version 21 specification, allowing 
you to integrate C++ classes into your existing C 
applications. tfOQQ 

List: M95 Ours: 3433 

FAXuunr #1263-0014 


Product of 
the Month: 
Microsoft 
C/C++ 7.0 


International; 908-389-9228 Canada; 800-445-7899 

Customer Service; 908-389-9229 Fax; 908-389-9227 












software source! 



Phone Orders 

Mon-Fri 8:30 AM-7PM ESI. Sat 9:30*2:30 EST. Wc accept MC. Visa. AMEX. Domestic shipments, 
please add $5 pet item for shipptng/hanrfling [UPS ground]- Domestic; COD shipments, please add $3. 
Rush service available. 

Mall or FAX / International Orders/ Domestic Purchase Orders Phone number required 
Returns Subject to $25 processing charge. 

FAX cetera {90S) 389-8173 Call from your FAX telephone and follow the instructions to 
receive more information on the products featured abevel 
Corporate Accounts Call CQRSOFT, our corporate sales division Ask about volume 
purchase agreements. 

* All orices subject to c ha nqe without notice, Circle 76 on Inquiry Card* 
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800 422 - 


abase Development 


Pascal 


Utilities 


ion Professional 

525 

Tupaj 

m 

38EMAX 

69 

per 

521 

Turbo Pascal foi Windows 

169 

After Dark 

29 

a Bass 3.5 

579 

Turbo Pascal Professional 

m 

BarCode Library 

319 

tSE IV 

CALL 

Turbo Professional 

99 

Blue MAX 

09 

l$E IV PeveL Edition 

Pro 

Pro Distribution Kit 
adax 3.5 

845 

489 

CALL 

525 

Prototyping 

Dan Brickfins Duma 1! 

Show Partner F/X 

215 

355 

HIJAAK 

Hold Everything 

INSTALiT 

Label Master 

139 

159 

135 

399 

i Database Library 

279 

Version Control 


MKS Toolkit 

199 

1 Cade Generator 

169 

MKS RCS 

CALI 

Norton Anti-Virus 

99 

\ Report Writer 

219 

PVCSConfig. Builder 

199 

Norton Commander 

99 

What! 

49 

PVCS Version Manager 

479 

Norton Utilities 5.0 

129 

erClip/Fox SPCS 

215 

TUB 

IDS 

Opt-Tecb Sort/Merge 

US 




PC Tools Deluxe 7.0 

115 


J 


After Dark™ 

N EW! Save yo ur scree n w ith 
over 4D incredible displays- 
2.0 features 5 brand new 
displays, digital sound, true 
color graphics, wall tapper 
(instantly turns an After Dark 
display into Wallpaper}, network password support, new 
fish, and Multi Module! Also, DOS blanking to black and 
password protection 
List: $50 Ours: $29 

FAX«tera 43025-0001 


Stork Installation 
S UNSHOW Image Library 
UpStiot 


CALL 

CALL 

139 


WindowsTeach 
Professional 

The fastest and easiest way to 
learn Windows prog ramming is 
here now. Learn to program Win¬ 
dows with SDK or Borland C++ 
using this interactive and graphic 
self-paced tutorial. Zoom in/out and walk-through 21 
source code lessons In C for the key components of 
Windows. See dear multi-level explanations of how 
Windows programs work. 

List: $123 Ours: CALL 

FA Xcttem ^1798-0002 


GUARANTEED BEST PRICES* 

Should you see one of these products listed at a Idimf price in anmhEr 3 if in this 
marine, CALL US : Will match the price, and still nfler our seme quality service amt 
supporU 

Terms of offer 


Offer good through March 31,1992 

K licable to pricing on c urrem versions 

f 

March issue puces only 


Offer does not apply towards obwDus 
errors in competitors' ads 

terms and conditions 


luggers 

tiscope Debugger 
■scope Debuggers 

tars 

if 

i Edit 

j Edit Professional 
t Editor 
t Plus 

{TRAN 

ty F77L 
FDRTTHAN 

rCOM FORTRAN 77/8.5 

phic Libraries 

y Driver II 
CKHAWK dGT 
srrtial Graphics GUI 
tntia! Graphics Kernel 
/Drive Plus Dev. 
bics-MENU 
:H0Cts 2.0 
■rapines 
ext 10 
Profess tonal 

fT ools 

uet 

SHOW Products 
20,3D 

ir Image Library 

<ers/Profrters 

,sr-/VBViet5W 
06 Plus 
nk/Ptus 


Windows Development 


CALL 

CALL 


ITS 

m 

125 

279 

113 

259 

CALL 

CALL 

179 

CALL 

335 

355 


MM Ml 


Actor Professional 

399 

CASE:W 

435 

CAStW Corporate 

838 

CODEPAD for Windows 

95 

dBFAST/Windows 

CALL 

Distinct TCP/IP for Windows 

445 

MEWEL 

259 

ObjectVislon 

95 

Smalftglk/Windows 

395 

ToolBook 

329 

WindowsMAKER Professional 

795 

Windows Teach Pralessianal 

CALI 

Whitewater Resource Toolkit 

CALL 


I WATCQM C8.5/386 

Develop and debug 32-bit applica¬ 
tions for extended DOS and Win¬ 
dows with the most complete 32-bit 
C development package available. 

Includes the royalty-free D0S/46W 
DOS extender by Rational Systems, 
components from MS Windows SDK, 
compiler, linker, debugger, profiler, run-time compatibility with 
WATCOM FORTRAN 77/38G V8.5 plus numerous development 
tools. Supports other industry standard 32-bit DOS extenders. 
Create ADS Applications for AutoCAD or far embedded systems 
development. 

List: $795 Ours: $579 

FAXcctera *1683-0001 


800 - 












NEWS 


WHAT'S NEW • OTHER HARDWARE 



At the Beep, 

Refill the Tray 

T he self-contained and 
self-powered Paper 
Partner lets you know when 
your Hewlett-Packard or 
Apple LaserWriter printer 
has run out of paper* Com¬ 
pact and easy to install, the 
electromechanical device fits 
into the paper tray. Its nick¬ 
el-plated contact and sensor 
arm, which rests on the 
paper, starts signaling when 
it touches the bottom metal 
plate of the tray and contin¬ 
ues to beep until the tray 
has been refilled* 

Price: $69,95* 

Contact: Action Laser 
Products, 1440 South State 
College Blvd., Suite 3D, 
Anaheim, CA 92806, (800) 
289-1983 or (714) 491- 
1983; fax (714)491-0501, 

Circle 1285 on Inquiry Cord. 


66 Fonts 
in a Cartridge 

T he latest of Computer 
Peripherals' Jet Wane 
font cartridges, the DeskJet 
cartridge provides 66 high- 
resolution fonts for Hewlett- 
Packard DeskJet 500 ink-jet 
printers. The cartridge in¬ 
cludes CG Times, Univers, 
Brush Script, and Dom Ca¬ 
sual typefaces. 

When you plug the car¬ 
tridge into the DeskJet 500 
printer, the printer drivers 
are automatically installed in 
the application, giving you 
access to the font sets, each 
of which supports as many 
as 15 symbol sets, including 
European languages. Desk¬ 
Jet ships with a complete set 
of drivers for word process¬ 
ing and desktop publishing 
software such as Windows 
3,0 and WordPerfect 5*1. 
Price: $149. 

Contact: Computer Periph¬ 
erals, Inc., 667 Rancho Con- 
ejo Blvd,, Newbury Park, 


CA 91320, (800) 854-7600 
or (805) 499-5751; fax 
(805) 498-8306, 

Circle 1286 on Inquiry Card, 


Network Cable 
Tester 

T heDX40A Network 
Cable Tester instantly 
checks the integrity of any 
twisted-pair cable wired for 
Ethernet, lOBase-T, or 
AT&T 258A applications. 
After you plug in both cable 
ends, the unit displays the 
test results via four two- 
color LEDs that show wheth¬ 
er the cable is wired accord¬ 
ing to the standard. By 
combining two units, you 
can test unshielded twisted¬ 
pair wire that has already 
been installed. The cable 
tester operates from an in¬ 
ternal 9-V alkaline battery. 
Price: $39.95. 

Contact: L-com, lnc, t 
1755 Osgood St,, North An¬ 
dover, MA 01845, (508) 
682-6936, 

Circle 1287 on Inquiry Card* 


PC-Compatible 

Temperature 

Logger 

C reate detailed tempera¬ 
ture charts on your PC 
with just a few keystrokes 
using the XR220 Pocket Log¬ 
ger and software. A four- 
channel pocket-size tempera¬ 
ture recorder, the XR220 
can record up to 32,256 time- 
based temperature readings 
over a time span of less than 
a day or more than 2 years. 
The Pocket Logger software 
lets you transfer the re¬ 
corded data to your PC, The 
logger's circuitry protects 
against signal noise. 

Price; Starter kit with an 
XR220 Pocket Logger, Pock¬ 
et Logger software, PC in¬ 
terface cable, and tempera¬ 
ture probe, $595; Jogger 
only, $495* 

Contact; Pace Scientific, 
P.O. Box 10069, Charlotte, 
NC 28212,(704)568-3691; 
fax (704) 568-0278, 

Circle 1288 on Inquiry Card. 


A Digitizer 

the Size 

of a Mouse Pad 

B illed as the world's 
smallest digitizer, the 
AceCat 5- by 5-inch tablet 
takes up less space than a 
normal-size mouse pad and 
weighs only 1 % pounds. De¬ 
signed with ergonomics in 
mind, the AceCat gives you 
the freedom to sit, stand, or 
even recline while using it. 

The AceCat includes four 
drivers: AADI, for Autodesk 
applications; Ace96, with a 
utility file for setting tablet 
parameters for applications 
that support a larger tablet; a 
mouse driver; and a Win¬ 
dows driver. You also get a 
two-button stylus pen. 

Price: $129. 

Contact: AceCAD, 8 Har¬ 
ris Court, Building A-100, 
Monterey, CA 93940, (800) 
676-4223 or (408)655-1900; 
fax (408) 655-1919* 

Circle 1289 on Inquiry Card. 


Measure 

Electromagnetic 

Fields 

A field radiation monitor 
that measures potential¬ 
ly hazardous electromag¬ 
netic radiation generated by 
AC power lines, transform¬ 
ers, video display terminals, 
lamp ballasts, and related 
products, Walker's MF-5D 
Portable Fluxmeter mea¬ 
sures from the gamma level 
up to 200 kilogauss. Incor¬ 
porating an instrument, a 
sensor, and a cable, the 
fluxmeter has a frequency re¬ 
sponse range from DC up 
to 100 kHz. 

Price: $1753; coils, $283 
to $600, 

Contact: Walker Scien¬ 
tific, Inc., Rockdale St*, 
Worcester, MA 01606, 

(800) 962-4638 or (508) 852- 
3674; fax (508) 856-9931. 
Circle 1290 on Inquiry Card. 
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Accelerated Database Performance 

Compared to conventional relational databases, retrieval 
of records can be 10—20—even 50 times faster with 
Raima Data Manager from Raima Corporation. 

Propelling The Biggest Names In Business 

Companies like General Motors, Hewlett-Packard, IBM, 
Eastman Kodak, Rockwell and others are using Raima 
Data Manager in their competitive environments. 

Today's most critical, most demanding applications 
demand the high performance of Raima Data Manager. 

Powerfully Efficient Leading-Edge Technology 

Raima’s combined technology merges the flexibility of 
relational databases with the lightning speed and efficient 

la&Biat Data Mana ged 

The High Performance DBMS 


storage of the network model. With the program written 
entirely in C, you can "fine-tune" the Raima Data Manager 
engine for optimum performance in any application. 

Put Yourself In Fast Company 

Give yourself the competitive edge of Raima Data Manager 

• Speed—faster access to data 

• Portability—supports most environments 

• Royalty-free—increase your profits 

• Source code availility—total programming flexibility 

• Full Raima support services—including training 

Whether you're writing a stand-alone DOS application, 
or one for UNIX accessing thousands of records, Raima 
Data Manager will put your application on the fast track. 
Race to the phone and call for more information! 

In the U.S. or Canada, call: 1-800-DB-RAIMA 

In Washington state or international, call: (206)747-5570 


SIsKVIRSVJISPITHfflSft Rational B-tree indexing. Network data model. Relational SQL query and report writer. Single & multi-user. Automatic recovery. Built-in referential integrity. 
KUaaiUariiUifil Supports: ms, QNX ULTRIX, UNIX SyStem V, Berkeley 4.2, A1X, SunOS. SCO, MS DOS, MS Windows, and OS/2, Most C Compilers and LANs supported. 


Raima Corporation 3245 146th Place S.E., Bellevue, WA 98007 USA (206)747-5570 Fax: (206)747-1991 

International Distributors: A nstralia: 61 2 419 7177 Belgium: 32 2 734 98 18 Finland: 358 080405350 France: 33 l 46 00 27 84 Germanv: 49 7022 34077; 49 214 91051 Italy: 39 49 829 12S5 
Japan. 81 33 865 2140 Mexico: 52 83 49 53 00 The Netherlands: 31 2159 46814 Norway: 47 2 38 48 88 Singapore: 65 334 0063 Sweden: 46 13 II1 588 Switzerland; 41 64 517475 
Taiwan: 886 2 552 3277 United Kingdom: 44 992 500919 Copyright ©/V92 Ami Corporation. AH rtyhli nurved. Photo: Dal? LufoUeiie 
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Inside Information 
On The Worlds First 
Fault Tolerant PC. 


INTRODUCING THE FAULT TOLERANT PC THE FTSA PC IS BUILT FAULT TOLERANT 


FROM TEXAS MICRO. If you’re the kind of person 
who absolutely has to protect your data and applica¬ 
tions, your PC has arrived. 

It will save you from head crashes. It will save you 
from blackouts and user errors. It will save you from 
dust, heat, vibration, bad sectors, power fluctuations, 
bumps and bruises. 

It thrives where ordinary PCs knuckle under. Ifs 
die pit bull of PC-dom. It’s the FTSA™ PC from Texas 
Micro, and it redefines fault tolerance. 


FROM THE GROUND UP. IPs not another PC with 


n 


tor**) 


\m 


add-ons. Instead, the FTSA PC is based on Texas 
Micro’s own Fault Tolerant System 
Architecture™ which operates at 
the BIOS level, creating an um¬ 
brella of fault tolerance ordinary 
PCs can’t begin to compete with. 

Each component is part of a 
synergistic unit, directed by a specialized, DOS- 
compatible BIOS. This makes FTSA transparently 


I 0 


The diagnostic system 
keeps yoy apprised 
of power, date) 
and component status. 



All trade names referenced Ore the service mark, trademark or registered trademark of the respective manufacturer. 




















For Complete Inside Information, 
Place mis Card Inside Your Mailbox. 

For free information about the FTSA PC, send in this card; FAX this card to 
31-3240-65620 ; or for immediate attention, call 31-324 0-65595. 


I PURCHASE COMPUTERS FOR! 

□ Internal company use P Resale □ Both 

l AM INTERESTED IN FAULT TOLERANCE FOR! □ Stand alone PC 

□ Network server □ Both 

Applications you are running:_____ 


Do YOU CURRENTLY HAVE ANY FAULT TOLERANT PROTECTION ? 

□ Yes PNo 

Ip yes; □ UPS □ Disk mirroring □ Redundant power 

□ Other_ 

Processor: □ 386 □ 386 SX □ 486 □ Other 
Configuration: □ Desktop D Rackmuum □ Tower 

Important SPEGFICaUGNS: □ Data security □ Industrial 

□ System availability □ Power management 

□ Other_ 

Purchase timeframe: □ 30 days □ 60 days □ l year 


name ---- 

TITLE_ 

COMPANY -— 

PHONE —- 

FAX__ 

COMPLETE ADDRESS 


B1392 


Resellers, Give Yourself The Inside 
Track To PC Fault Tolerance. 

Texas Micro has reseller programs and incentives that will interest you. Simply mail 
this card, FAX it to 310240-65620 or call 31-3240-65595. 


I am a/an; □ OEM □ VAR □ Systems Integrator name 

□ Other_ 

^ TITLE 

On what APPLICATIONS DO YOU PRIMARILY FOCUS?- 


COMPANY 


l AM INTERESTED IN FAULT TOLERANCE FOR! □ Stand alone PC 
□ Network server □ Both 


DO YOU CURRENTLY PROVIDE FAULT TOLERANT SOLUTIONS? 

□ Yes □ No 

If yes; □ UPS □ Disk mirroring □ Redundunt power 

□ Other_ 


fax ._.__ 

COMPLETE ADDRESS 


DO YOU WORK WITH A SPECIFIC PC BRAND TO CREATE FAULT 
TOLERANT SOLUTIONS? □ YeS □ No 
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adaptable, giving it numerous ways 
to detect and correct system faults, 
without user intervention. The 
resul t is a level of intelligent data 

IhftMbA^hqsIWQ j _ i r 

extemoity tamcvobio and system protection never before 

powfw supplies wifh o built-in 

backup baitar^. achieved in PCs. And FTSA does it 

all without sacrificing performance. 

THE FTSA PC IS FIERCELY PROTECTIVE OF 



YOUR DATA. With selective component redundancy 
and monitoring, FTSA virtually guarantees data inte¬ 
grity. FTSA begins with a data-mirroring disk array, 
which is supplemented by sophisticated auditing and 
archiving systems that make your 
data impervious to system crashes 
and corruption. 

Employing a unique strategy 
called “data change auditing,” FTSA 
keeps bit-level records of every data 
transaction to the disk. This allows you to roll back the 
record to any point in time and reconstruct lost files, 
even if you deleted them. 

To further protect data and applications, FTSA 
allows you to easily program special “save” commands 
that execute during any shutdown sequence. Should 
system shutdown become imminent, FTSA will 
automatically write all data to the hard drives and exit 
your applications safely. 

THE FTSA PC KEEPS YOU UP AND RUNNING. 



A disk array mirrara 
data to protect you bom 
head crashes 


This makes it ideal for mission-critical applications and 
workgroup LANs. In fact, FTSA provides a fault 
tolerant solution for LANtastic and NetWare Lite right 
out of the box. 

Should normal power fail, FTSA has a built-in 
battery backup to keep you on-line long enough to 
secure a safe shutdown. The disk array virtually 


eliminates downtime due to 
hard disk crashes. 

Every component is 
monitored and regulated by a 
coprocessor-driven diagnostic 
system that provides early indi¬ 
cations in English of any im¬ 
pending problem, such as disk 
wear, power fluctuations and 
potential component failure. 

FTSA has several cabinet 
configurations to conform to 
different environmental specifi¬ 
cations—from desktops to 
industrial sites. 



FTSA LETS YOU POP IT 
AND SWAP IT. The FTSA PCs 
modular design and passive 
backplane give you plug-and- 
play access to every major com¬ 
ponent, including CPU and 
option cards, which reduces 
Mean Time To Repair to under 


* S-ilot passive backplane 

* 3-96/494 upgradabta CPUs 

* SCSI hand drives ham 
BO 525 MB 

- 1.44 MB floppy 
■ Up ta 1024 x 769 

* ftadundant power supptioi 
“ Built-in backup batteries 



10 minutes. And gives you complete CPU upgradability. 
THE BIGGEST BREAKTHROUGH IS THE PRICE. 



FTSA truly stands alone. In fact, to match its fault 
^HoX tolerance, you’d have to spend 5 to 10 times 
more and get a minicomputer. No wonder 
the FTSA PC was awarded Best Desktop PC 
at Comdex by Byte Magazine. 

Detailed information about the FTSA PC and our 
free “Guide to Fault Tolerant Computing” are just a 
phone call away. Find out today 
how you can benefit from a PC 
that has inner strength. 



Get An Insider's Look At The FTSA PC. Call 31-3240-65595 












NEWS 


WHAT'S NEW • CONNECTIVITY 



The soft wa re -switch a hi e Pocket Token Ring Adapter II links 
laptops to LANs . 


Get a Grip 
on Token Ring 

F eaturing Xircom’s 
Tractor Grip for one- 
handed installation, the 
Pocket Token Ring Adapter 
II is software switchable, 
letting you connect your lap- 
top or desktop computer to 
a 16- or 4-Mbps Token Ring 
net work. P recon f ig u red 
with SmartRing software 
(developed by Xircom and 
Madge Networks), the adapt¬ 
er connects to your PC’s 
parallel port and is available 
for use with shielded or un¬ 
shielded twisted-pair wiring. 
The unit has lop-panel diag¬ 
nostic lights. 

Price: $845. 

Contact: Xircom, 26025 
Mureau Rd., Catabasas, CA 
91302,(818) 878-7600; lax 
(818) 878-7630. 

Circle 1291 on Inquiry Card. 


V.42 Power 
in Your Pocket 

he Practical Pocket 
Modem (PM2400PPM) 
V.42 SendFax from Practi¬ 
cal Peripherals puts in a 
pocket-size package a full- 
function 2400-bps data mo¬ 
dem with 9600-bps fax 
transmission capabilities. 
The data modem supports 
V.42 error correction and 
V.42bis data compression. 

Powered by a plug-in 



The lightweight Practical 
Pocket Modem V. 42 SendFax 
does hea vy-duty faxing. 


wall power pack or a nickel- 
cadmium battery pack— 
both are included—the 
PM2400PPM V.42 Send¬ 
Fax weighs 4 ounces and 
measures 2 % by 3 by ¥* 
inch. The unit is compatible 
with al l Group 3 fax sys¬ 
tems as well as with the 
Hayes Smartmodem. 
Menu-driven Quick Link II 
fax communications soft¬ 
ware comes with the modem. 
Price: $299. 

Contact: Practical Periph¬ 
erals, 31245 La Baya Dr., 
Westlake Village, CA 
91362, (818) 706-0333; fax 
(818) 706-2474. 

Circle 1292 on Inquiry Card. 


Wire Converter 

T he 10305 Ethernet ex¬ 
ternal lOBase-T Media 
Attachment Unit enables in¬ 
tegrators to convert existing 
coaxial or autonomous unit 
interface wiring to LOBase-T 
via the AUI port. The 
10305’s ability to detect col¬ 
lisions or cabling malfunc¬ 
tions maintains the network’s 
integrity. The MAU fea¬ 


tures a diagnostic LED that 
indicates link; jabber, and 
reversed polarity and uses 
standard unshielded 
twisted-pair and shielded 
twisted-pair wire. 

Price: $100. 

Contact: Network Interface 
Corp., 15019 West 95th St., 
Lenexa, KS 66215, (800) 
343-2853 or (913) 894-2277; 
fax (913) 894-0226. 

Circle 1293 on Inquiry Cord. 


Dove Flies 
to PCs 

oveFax for DOS sup¬ 
ports the Class 1 fax/ 
modem standard in its 
9600-bps fax/2400-bps data 
modem. Featuring full 
background send and receive 
capability, call grouping 
and scheduling, and custom¬ 
izable cover pages, Dove- 
Fax for DOS automatically 
updates logs of incoming 
and outgoing faxes. 

The fax driver in Dove- 
Fax for DOS loads into ex¬ 
panded memory, providing 
immediate access to the soft¬ 
ware’s capabilities: pop-up 
DOS application support lets 
you fax directly from your 
applications. MNP level 5 


data correction and com¬ 
pression are included in 
the software. 

Price: $299. 

Contact: Dove Computer 
Corp, t 1200 North 23rd St., 
Wilmington, NC 28405, 
(919) 763-7918; fax (919) 
251-9441. 

Circle 1294 on Inquiry Card. 


Da Vinci eMail 
Upgraded 

D a Vinci eMail 2.0 for 
DOS offers increased 
power and modularity via 
its open systems architecture, 
which provides a set of ap¬ 
plication programming inter¬ 
faces that let you customize 
the product as well as develop 
third-party gateways. In the 
open systems design, the core 
code of the product is con¬ 
nected to transmission, di¬ 
rectory, storage, and net¬ 
work operating-system 
services. 

Features new with ver¬ 
sion 2.0 include folders for 
organizing and archiving 
received mail, message stor¬ 
age that automatically re¬ 
covers and reuses space from 
deleted messages, enhanced 
user directories, an edit menu 
with a spelling checker, 
display in 43- or 50-row 
mode, and MHS support. 

Da Vinci eMail 2.0 is fully 
compatible with earlier 
versions. 

Price: 10-user starter pack, 
$295. 

Contact: Da Vinci Systems 
Corp., P.O. Box 17449, Ra¬ 
leigh, NC 27619,(800) 
328-4624 or (919) 881-4320; 
fax (919) 787-3550. 

Circle 1295 an Inquiry Card. 
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JIM POWELL 

Texas Instruments, 
Manager of Distributed Information Serviced 

Products: LAN Manager SQL Server, 
Windows , Microsoft Excel 

Servers Installed: 12 mainframes, 
3,500 minicomputers # 500PC servers 

PC Workstations: 40,000 

Business Purposes: Marketing, finance , administration. 

manufacturing and office automation. 


Texas Instruments’ top executives get 
to the bottom line instantly with Microsoft 
client-server computing. 


Every business wants to know the bottom 
lin&Thanks to Microsoft’s client-server computing 
solution,Texas Instruments’upper management 
sees it instantly Right on their own PCs. 

“PEOPLE DON’T JUST WANT ACCESS 
TO DATA. THEY WANT TO CREATE IT, 
CHANGE IT AND MAKE IT THEIR OWN.” 

They can also track inventory monitor sales, 
check raw material prices and find other informa¬ 
tion needed to make decisions. 

And that’s how Jim Powell likes it. Because 
as Texas Instruments’ Manager of Distributed 
Information Services, it’s his job to provide his co¬ 
workers with the computer support they need. 
And with Microsoft client-server computing, his 
job is a lot easier. 

Two years ago, a lot of people at Texas 
Instruments found hie mainframes difficult to use 
and inflexible. 

So Jim started to look at possible solutions. 
He wanted to find a system that would utilize their 
existing equipment, allow MIS to rapidly develop 
applications, and provide the end users with an 
easy-to-use interface. 

He discovered Microsoft client-server com¬ 
puting was just what Texas Instruments needed. 


The Wmdows environment was placed on the desk¬ 
tops and Microsoft* LAN Manager and SQL Server 
were integrated into the system. 

There were dividends right away 
Jim’s group was able to quickly develop client- 
server applications, like the executive decision sup¬ 
port system. Which means the users didn’t have to 
wait forever to get the computer support they 

“NOW I CAN PUT APPLICATIONS INTO THE 
HANDS OF PEOPLE THAT WOULDN’T HAVE 
_ GOTTEN THEM OTHERWISE” 

needed. And with Windows, the information on the 
mainframes was easier to access. 

Simply put, Jim was able to get the right 
information, to the right people, the right way 
If you’d like a case study on Texas 
Instruments’ migration 
to Microsoft’s client- 
server solution, call us 
at (800) 992-3675, 

Dept. X32. We’ll tell 
you how you can profit 
from their experience. 

Microsoft 



■r: 1992 MkrvSp/t Corporation. M rights insrnvd. Printed in the US.A Offer good mfy nt the 50 United Stotts, fotfa United Sato call (800) 992-3675, DepLX32. Rv mfumutiott tmfy.ltt Canada, call (800) Outside She United Stain and 

Canada , fall (20$) 936-8661. Mkrvwfl car a registered trademark and Windam Sr a trademark of Microsoft Corporation. 
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NEWS 

WHAT'S NEW 

• CONNECTIVITY 



Document 
Manager Scans 
and Captures 

F axFiler has gained ad¬ 
ditional duties. Now able 
to give your fax machine 
the capability to scan docu¬ 
ments and capture fax 
images to your PC, FaxFiler 
can still send and receive 
faxes and manage fax docu¬ 
ments in a database file. 

The components FaxScan, 
which only scans, and Fax- 
Capture, which only scans 
and captures, are also avail¬ 
able separately. 

Compatible with DOS 
and packaged with Windows 
3.0, FaxFiler enables you to 
use your existing fax ma¬ 
chine as a hard-copy input 
device to your PC fax card 
without requiring an addi¬ 
tional phone line. You can 
save fax documents to your 
hard disk in standard formats 
for viewing later, resend¬ 
ing, or editing, and you can 
save images in TIFF. Fax- 
Filer automatically captures 
incoming and outgoing 
faxes in DOS and Windows 
and simultaneously re¬ 
ceives fax documents at your 
computer system and fax 
machine. 

Price: $695; FaxScan, 

$395; FaxCapture, $495. 
Contact: Extended Sys¬ 
tems, 6123 North Meeker 
Ave., Boise, ID 83704, 

(800) 235-7576 or (406) 587- 
7575: fax (208) 377-1906. 

Circle 1296 on Inquiry Cord. 


LAN Adapter 
for Notebooks 

A flexible intelligent 
cable and a lightweight 
parallel port connector on 
the NotePort Pocket LAN 
adapter let you easily join 
your notebook computer to a 
network. Supplied with 
connections for lOBase-T 
and coaxial Ethernet 


LANs, the NotePort connects 
to the notebook's parallel 
port and automatically senses 
the cabling interface that 
you select. 

The NotePort integrates 
its power supply into its 3 Vi- 
by 5^- by 1 te-inch form. 
Preconfigured with NetWare 
software drivers, the unit's 
one-step installation proce¬ 
dure enables you to quickly 
link up to your LAN. 

Price: $395, 

Contact: Kodiak Technol¬ 
ogy, 1338 Ridder Park Dr., 
San Jose, CA 95131, (408) 
441-6900; fax (408) 441- 
1273. 

Circle 1297 on Inquiry Card. 


Token Ring 
Host Module 

T he Model 3505A UTP 
Host Module addresses 
problems that can occur 
with unshielded twisted-pair 
(UTP) wiring at high 
speeds, such as network sig¬ 
nal distortion and near-end 
cross talk. The module pro¬ 
vides retiming at each 
Token Ring hub port, simpli¬ 
fying installation and con¬ 
figuration management, as 
well as providing consis¬ 


tently reliable network per¬ 
formance, according to 
SynOptics. 

When installed in a Syn¬ 
Optics System 3000 intel li¬ 
gent hub, the Model 3505A 
supports as many as 132 
Token Ring stations as far 
away as 100 meters from the 
hub, using the UTP wiring 
found in most buildings. 
Compatible with SynOp- 
tics T Model 3505 UTP Token 
Ring Host Module, the 
Model 3505A can be con¬ 
nected to the 3505 module 
in a single ring or hub. 

Price: $2095. 

Contact: SynOptics Com- 
munictions, Inc., 4401 Great 
American Pkwy., Santa 
Clara, CA 95052, (408) 988- 
2400; fax (408) 988-5525, 

Circle 1298 on Inquiry Card. 

X Server 
for Microsoft 
Windows 

T he XofiWare for Win- 
dows X Window System 
server lets you work in 
Windows 3.0 or 3.1 to cut 
and paste between X and 
Microsoft Windows applica¬ 
tions. Using Windows as a 
local window manager, you 
can configure icons to start 
specific network-based X ap¬ 
plications that have the look 
and feel of Windows. 

You can start X applica¬ 
tions in XoftWare's single- or 


multiple-window mode, 
and you can configure the 
XoftWare for Windows 
server for your preferred X 
start-up mode, such as 
XDMCP, telenet, rsh, rexec, 
or passive. As a Windows 
user, you can transparently 
access X-based Unix and 
VAX applications, integrat¬ 
ing the environments as you 
work. 

Price: $495. 

Contact: AGE Logie, Inc., 
9985 Pacific Heights Blvd., 
Suite 200, San Diego, CA 
92121,(619)455-8600; fax 
(619) 597-6030, 

Circle 1299 on Inquiry Card. 


A New Network 
Archivist 

V ersion 2,0d of the Net¬ 
work Archivist extends 
the software's intelligent 
storage management fea¬ 
tures. The new version has 
a prioritized list of tapes to 
use when full system, vol¬ 
ume, or disk restores are re¬ 
quested, and it recommends 
the tape sequence that will 
ensure the fastest restores. 
This extension ensures that 
the volume or system is re¬ 
stored to its original state. 

Other new features in¬ 
clude the ability to restart a 
restore if the restore opera¬ 
tion is aborted and the 
TNARECOV utility, which 
can run unattended restores. 
Additionally, export opera¬ 
tions now record all NetWare 
security, rights, and attri¬ 
bute information. 

Price: $995; upgrades 
available. 

Contact: Palindrome 
Corp., 850 East Diehl Rd,, 
Naperville, IL 60563, 

(708) 505-3300; fax (708) 
505-7917, 

Circle 1351 on Inquiry Card. 
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Free i860™ Processor and i860/APX Software! 

By now, you’ve probably heard about our industry-first 
4860™ MotherBoard that packs the power of the Intel 
80486 CPU with the Intel 80860 RISC processor 
(i486™+i86Q=4860). 

What you haven’t heard is that, 
for a limited time, when you buy 
a 4860 MotherBoard with 8MB of RAM, 

Hauppauge will give you an i860 RISC 
processor and the i860/APX operating 
system at no additional cost. 

Why give you this capability? Because 
you'll enjoy a level of processor perform¬ 
ance never before seen in a PC. Our bet 
is that you’ll be so impressed, you’ll 
come back for more! 

A PC Revolution: In the PC environment, 
the 4860 is a 486-based MotherBoard with the new 
EISA I/O bus. It runs over 2 times faster than 386 com¬ 
puters and delivers mainframe power for applications 
including CAD, LAN and desktop publishing. This board 
is fully compatible with DOS, IBM’s OS/2, Novell 
Netware and SCO UNIX. What’s more, Hauppauge’s 
4860 supports up to 64 MBytes of memory without a 
RAM expansion board. 

RISC-Y Business: The i860 processor is ideal in com¬ 
plex applications, performing up to 25 million floating¬ 
point operations per second. It adds to the power 
of the 486, so you can run rings around ordinary PCs. 

Trademarks: OS/2: IBM * Intel 386, i486, i860 andlhrbo Cache 485™; Intel Carp, 



By adapting Intel’s APX (Attached Processor Executive) 
software to our 4860 MotherBoard, we’ve created 
a w r ay to exploit the power of the i860 to give 
you practical multiprocessing. In fact, i860/APX 

provides a base for entirely new appli — 
cations made possible by the advent 
of the i860 RISC processor. 

Technical Features: 25 or 3.3MHZ 
486/860- 4 Mbytes of high speed 
RAM expandable to 64 Mbytes shared 
between i486 and i860 processors 
• Socket for optional Intel T\irbo Cache 
485™atid Weitek 4167 ■ 8 EISA I/O 
slots - 64-bit expansion slot for 
optional high-speed graphic frame 
buffer ■ 1 parallel, 2 serial ports and 
a built-in PS/2 -style mouse port. 

Enjoy a RISC-free investment. Our 4860 MotherBoard 
is designed with the world’s highest performing 
microprocessors. So you can have the world’s highest 
performing PCs and workstations. 

For more information, call 1-800-443-6284. 
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Hauppauge Computer Works, Inc, 

91 Cabot Court 

Hauppauge, New York 11788 HdUDDSUQG^ 

Telephone: 516-434-1600 wr 3 * 

Fax: 516-434-3198 
In Europe (49) 216M7G63 
In Australia: (7) 262-3122 
In England: 071-378-7309 

■ DOS and Xenix: Microsoft Corp. * 4860,4860 MotherBoard: Hauppauge 


Available at your local computer dealer. 


Orel* 61 on Inquiry Card. 















NEWS 


WHAT'S NEW • PROGRAMMING SOFTWARE 



Turbo C++ 's Object Browser lets you visually browse through 
class hierarchies, functions, and variables. 


C++ Upgrades 
from Borland 

T he release of Turbo 
C++ for Windows and 
C++ and Application 
Frameworks 3*0 further es¬ 
tablishes Borland in the 
Windows development mar¬ 
ket. The two applications 
development and mainte¬ 
nance products feature Bor¬ 
land's object-oriented C++. 

Turbo C++ for Windows 
offers a GUI development en¬ 
vironment with visual pro¬ 
gramming tools and a library 
that enables DOS-based C 
and C++ programs to run in 
Windows. Turbo C++’s 
ObjectWindows framework 
provides built-in objects, 
and Resource Workshop lets 
you create Windows re¬ 
sources such as icons, fonts, 
and bit-mapped graphics 
without writing code. 

C++ and Application 
Frameworks 3.0 includes all 
the programming tools pro¬ 
vided in Borland C++ 3.0, 
plus the ObjectWindows 
and TurboVision applications 
frameworks. The frame¬ 
works let you define a stan¬ 
dard user interface for your 
operating system by provid¬ 
ing interface building 
blocks, fundamental data 
structures, and support for 
object-oriented program¬ 
ming. 

Price: Turbo C++ for 
Windows, $149.95; C++ 
and Application Frame¬ 
works 3.0, $749. 

Contact: Borland Interna¬ 
tional, P.O. Box 660001, 
Scotts Valley, CA 95066, 
(408) 438-8400; fax (408) 
439-9343. 

Circle 1300 on Inquiry Cord. 


Expert-System 
Shell Features 
Ease of Use 

M entor’s everyday syn¬ 
tax, automatic menu 
creation, and development 
features simplify the task of 
creating your own expert 
applications, according to its 
developer. The program 
lets you use backward and 
forward chaining, a proce¬ 
dural language, and object- 
based reasoning to build ap¬ 
plications with multiple 
knowledge bases. Mentor 
features interfaces to Lotus 
1-2-3, dBase, and ASCII 
files, and it can interface 
with files written in C, as¬ 
sembly, FORTRAN, and 
Pascal. 

The program is available 
in two versions. The personal 
version lets you develop and 
run expert applications on a 
single PC running DOS; 
the developer’s version lets 
you develop and distribute 
your applications to other 
PCs. Mentor is not current¬ 
ly network compatible. 

Price: Personal version, 
$495; developer’s version, 
$1495. 

Contact; Icarus Corp., 1 
Central Plaza, 11300 Rock¬ 


ville Pike, Rockville, MD 
20852,(301)881-9350; fax 
(301)881-2542. 

Circle 1301 on Inquiry Card. 

A System 7.0 

FORTRAN 

Compiler 

L anguage Systems FOR¬ 
TRAN 3.0 is the first 
System 7.0-savvy compiler 
language for the Macintosh 
operating system, according 
to its developer. LSF lets you 
compile applications that 
include such System 7.0 
features as Publish/Sub¬ 
scribe and Apple events. 
Enhancements to the com¬ 
piler include 68040 code gen¬ 
eration, advanced debug¬ 
ging, and Cray pointers. 
LSF’s interface to the Mac 
Edition manager lets you 
Publish a data file and 
Subscribe to graphing or 
spreadsheet applications 
with automatic data 
updating. 

Price: $495, 

Contact: Language Sys¬ 
tems Corp., 441 Carlisle 
Dr., Herndon, VA 22070, 


(703) 478-0181; fax (703) 
689-9593. 
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ART-IM Comes 
to Windows 
and Unix 

T he ART-IM knowl- 
edge-based system de¬ 
velopment tool is available 
now in Windows and Unix 
versions. ART-1 M/Win¬ 
dows 2.5 and ART-IM/Unix 
2.5 use Inference’s Case- 
Based Reasoning technology, 
which lets you construct 
knowledge bases from case 
histories and access those 
histories when similar situa¬ 
tions occur. According to 
Inference, CBR speeds up 
development of applications 
that incorporate experience- 
based advice, such as help 
desks and engineering design 
systems. 

In addition to CBR, 
ART-IM includes rule-based 
reasoning, procedural pro¬ 
gramming, and hypothetical 
reasoning with consistency 
management. The program 
supports integration with 
external databases and pro¬ 
vides automatic conversion 
of external data into ART-IM 
knowledge-base objects. 

ART-IM/Windows sup¬ 
ports the environment’s Dy¬ 
namic Data Exchange with 
applications such as spread¬ 
sheets, word processors, 
and databases. The Unix ver¬ 
sion features an on-line tu¬ 
torial and provides support 
for Sun-4 Sparc station, HP 
9000, IBM RISC System/ 
6000, and other Unix 
platforms. 

Price: Windows version, 
$8000; Unix versions, 
$12,500 and up. 

Contact; Inference Corp., 
550 North Continental Blvd., 
El Segundo, CA 90245, 

(213) 322-0200; fax (213) 
322-3242. 
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LOOK AT THE INSDE STORY 
ON POWER SUPPLIES. 


Whatpower supply is inside 
your computer ? If you are like 
most people, you don’t know, 
andfi'ankly, don’t care. 

But, because your computer’s 
power supply is a critical 
system component, what you 
don’t know, may hurt you. An 
inferior power supply can 
cause interference, rebooting, 
bard drive errors, and other 
nasty bard-to-track problems. 
So why take chancest Call the 
poiver supply specialists at 
PC Power and Cooling today. 






Turbo-Cool 300 


Ordinary Power Supply 


HERE ARE TEN GREAT REASONS TO SELECT THE INDUSTRY’S BEST, 
THE TURBO-COOL" 300 AND TURBO-COOL” 450. 


L 50% TO 100% MORE POWER 

The more power, the better! Our high-capacity 
units start drive motors with ease, run cooler, 
last longer, and allow for future expansion. 


2* BUILT-IN LINE CONDITIONING 


Turbo-Cool power 
supplies wont skip ifflw 
a beat when the line 
voltage sags .Their ** 

wide input range 
(85-135V, 170-270V) 


INPUT VOLTAGE (MIN) 



and heavy-duty input roSsuKw pSSSSSy 

components protect your 

PC and its data from sags, surges and spikes. 


3- FCC-B AND VDE-B LINE FILTER 
A dual-stage EMI filter keeps electrical noise 
well below agency standards. 


4* INDEPENDENT REGULATION 
Turbo-Cools superior independent-regulation 
design keeps output voltage tolerances 20 
times tighter than that of an ordinary 


power supply This exceptional stability 
improves hard drive reliability during critical 
access periods, 

5- ULTRA-CLEAN DC OUTPUT 
A dual-stage output filter ensures that sensitive 
computer chips receive pure, low-ripple power. 

6. PROTECTION CIRCUITRY 

Our units offer the most complete protection 
from dangerous overvoltage, overcurrent, 
and short circuit conditions. 



7. THERMASENSE 1 * COOLING FAN 

The Turbo-Cool 300 features ThermaSense, 

OUr high-capacity, Therm a Sense fan 

thermostatically- 
controlled, variable- 
speed fan. Its ideal! 

High-performance 
systems operate up to 
35° cooler while 
standard ones run « . T ffpiatUR m 

as much as 75% quieten 


8. UL/CSA/TUV APPROVALS 

Our high-capacity units are safely approved 
by not only UL, but also by Canadas CSA 
and Germany s strict TUV. 


% TWO-YEAR WARRANTY 

Turbo-Cools arc designed and tested for 
MTBFs of over 100,000 hours. They come 
with a no-hassle 2-year warranty and a 
30-day money-back guarantee. 


10, GREAT VALUE 



Loaded with premium features, a Turbo-Cool 
power supply will upgrade the performance 
of your PC or LAN file 
server at a retail cost 
of only 55* to 80* 
per watt. You’ll be 
powered by a unit that 
is popular with award¬ 
winning PC manufacturers 
and recommended by experts Tnrbo-Ciml 450 
such as the PC Magazine Advisor! 


PB POWER El eaaUMB, /MB. 

5995 Avenida Encinas, Carlsbad, CA 92008 • (619) 931-5700 • (800) 722-6555 • Fax (619) 931-6988 
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Object-oriented, event-driven operation 
means that you get the benefits of a 
Graphic User Interface (GUI) on your DOS 
PCs, and code that's reusable from 
application to application. 



FoxPro 2.0 is the state-of-the-database-art, 
an object-oriented, event-driven DBMS that 
runs in DOS to protect your information 
systems investments. 


Rushmore query optimization is unique 
to FoxPro and gets your answers as 
much as hundreds of limes faster than 
competitive products. 



4GL Tools (Fourth Generation 
Language) simplify the creation 
of Mac-like applications on your 
DOS PCs, using keyboard 
shortcuts or a mouse. 


Event-driven operation allows 
you to work with any number 
of resizable, scrollable 
windows, get to all of your 
data all of the time. 



Optional Distribution Kit creates 
stand-alone .EXE files for 
distributing your applications. 



I 

Application Program Interface (API) links 
to external libraries written in C or 
assembler. Third-parties are currently 
developing communications, client/server 
access and other packages. (Optional 
Library Construction Kit available.) 


For users, the View window makes 
it easy to work with multiple tables 
otdata, ROBE (Relational Query 
By Example) simplifies the 
creation of business queries. 


FoxPro 2.0 runs your industry- 
standard dBASE programs today, 
lets you build on your current 
systems for your needs tomorrow. 


Applications you write in FoxPro 2.0 can 
exchange data with our FoxBASE+/Mac on a 
LAN today, will run virtually unchanged under 
our Windows, Mac and UNIX versions currently 
In development (no release date yet). 


Response to FoxPro 2.0 has been 
overwhelmingly favorable. 

And that’s the problem; the response has 
been overwhelming. 

We’re hearing of callers being on hold for 
20 minutes or longer! 


And this in spite of ramping up our 
support months in advance of the release. 

Well, we’re adding another 40 phone 
lines and hiring more people. And if that’s 
not enough, we’ll add even more. 

In the meantime, we’d like to say 



















we’d be apologizing 
database in the world. 


Results from an extensive suite oi query tests independ¬ 
ently performed by Micro Endeavors, inc. and 
published in the 8/91 issue of Data Based Advisor. 



FoxPro 2.0 is far taster than the other PC 
database management systems and raw 
compilers like Clipper, both single-user and 
on a LAN. 


“Thanks” to the tens of thousands of you 
who put up with the wait, and “Sorry” to 
those who didn’t. 

But please try again. We think we’ve got 
things under control now. 

And FoxPro 2.0 really is worth the wait. 



Can 1-800-837-FOX2 or 419-874-0162 again, 
lift) RxPro (We believe we’ve fixed it.) 


Query benchmark tests performed by Mine Endears, Inc. {215) 449-4680. FoxPro and FoxBASE+ZMac are trademarks of Fox Hof dings Inc.- of her prcxtocts and services are ml. 0 Fax Holdings Inc. 1991. 
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WHAT'S NEW 

• 1 

BUSINESS SOFTWARE 



See Your Act 

Contacts 

Geographically 

M apLinx-for-Act 

merges digital map¬ 
ping technology with the 
Act PC contact-tracking 
database to display your 
contact data geographically. 
The add-on software lets 
you search for contacts on 
your map and then import 
that contact information to 
Act, where you can use the 
data to do such things as 
form proposals and compile 
totals, MapLinx uses ZIP 
codes to view and select 
contact regions. 

Price: Without ZIP code 
boundaries, $99; with bound¬ 
aries, $399. 

Contact: MapLinx Corp., 
801 Presidential Dr., Rich¬ 
ardson, TX 75081, (214) 
231-1400; fax (214) 783- 
9072. 
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Unix Graphics, 
Mail, and More 

ith release 2,0, the 
Aster*x office integra¬ 
tion system offers improve¬ 
ments to its GUI and word 


processing, graphics, 
spreadsheet, and mail capa¬ 
bilities. The program runs 
on eight Unix platforms. 

Aster*x , s tool bar lets 
you access program func¬ 
tions and user-defined 
macros. Word processing 
tools provide 16 foreign 
dictionaries and eight thesau¬ 
ri, and you can merge live 
foreign text into an Aster*x 
document. The program’s 
graphics capabilities include 
support for rotating and 
scaling text. The paint pro¬ 
gram comes with a 125- 
color palette and tools such 
as fill, brighten, and blend. 
Aster*x 2,0’s built-in file 
formats include X bit-map. 


Windows bit-map, and 
Amiga IFF ILBM. The 
spreadsheet now lets you drag 
and drop column widths, 
highlight individual cells or 
cell groups, and search for 
text or numbers. The pro¬ 
gram adds 46 financial, 
math, string, and other func¬ 
tions to its collection of 
spreadsheet tools. Enhance¬ 
ments to Aster*x Mail in¬ 
clude the ability to select 
preferred fax cover sheets, 
signatures, and mail format. 
Price: $695 and up. 

Contact: Applix, Inc., 112 
Turnpike Rd., Westborough, 
MA 01581, (508) 870- 
0300; fax (508) 366-9313. 
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Project 
Management 
with Motif GUI 

unning in the HP-UX 
environment, AutoPlan 
offers graphical project 
management to users of HP 
9000 workstations. Auto- 
Plan lets you produce bar 
charts and histograms that 
illustrate project schedules, 
resources, costs, and rela¬ 


tionships within your work. 
The program uses the Motif 
GUI and features full 
WYSIWYG. 

AutoPlan is available as a 
stand-alone product or encap¬ 
sulated in Digital Tools’ 
SoftBench software develop¬ 
ment environment. Auto¬ 
Plan is also available for Sun- 
3 and Sun-4 Sparcstations, 
the DECstation series, and 
IBM RISC System/6000 
workstations. 

Price: Node-lock version, 
$1495; floating-user version, 
$2995 per license. 

Contact: Digital Tools, 

Inc., 18900 Stevens Creek 
Blvd., Cupertino, CA 
95014, (408) 366-6920; fax 
(408)446-2140. 

Circle 1 306 on Inquiry Cord. 


Forecast 
Like a Pro 

F orecast Pro Batch uses 
univariate techniques 
such as exponential 
smoothing and simple mov¬ 
ing average to forecast un¬ 
limited numbers of items 
automatically. FPB 1.1 de¬ 
velops exception reports, 
monitors for forecast bias, 
and offers an evaluation op¬ 
tion, which lets you with¬ 
hold data from the end of 
your series so that you can 
compare the forecasts to 
actual values. 

You can import and ex¬ 
port data between FPB and 
Lotus 1-2-3, ASCII files, 
or Structured Query Lan¬ 
guage databases. The com¬ 
pany also offers a 500-item 
version of the program. 
Price: Standard version, 
$3995; 500 version, $1995. 
Contact: Business Forecast 
Systems, 68 Leonard St., 
Belmont, MA 02178, (617) 
484-5050; fax (617) 484- 
9219. 
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You can add audio attachments and video images to your 
A$ter*x documents. 




78 BYTE • MARCH 1992 
























































The new multi-mode VEDIT PLUS is 
the only text editor you will ever need! 


The most powerful text editor for program 
development and text processing 

• Drop-down menus, mouse support 

• Columnar blocks, regular expressions, undo 
- Also VEDIT for $69, VEDIT Jr. for $29 


The fastest text editor for mainframe, 
CD ROM and other huge fifes 

* Edit up to 2 Gigabyte text, binary, mainframe files 

• Edit in ASCII, EBCDIC or Hexadecimal 

» Emulate Wordstar, Word Perfect, Brief, vi, others 




The new VEDIT PLUS is today's finest programmer’s editor. 
Small (80K) and lightning fast, it is written entirely in assembly 
language. VEDIT PLUS is the only programmer's editor that can 
edit any text or binary file you will ever encounter. 


Until now, few PC text editors could even begin to handle huge 
mainframe, CD ROM, postscript, plotter output and other multi- 
megabyte files. The new VEDIT PLUS, with its unique virtual 
memory management, handles them all effortlessly. 


Incredibly, VEDIT is over 20 times faster than other editors on 
just a 3 megabyte file. When editing multi-megabyte files, only 
VEDIT has the speed to get the job done. 


Benchmarks in 3 Meg File 

Save and continue 
Load, modify, save, exit 
Block-column copy {40x21 
Delete one column in file 
5Q,QQQ search & replace 



Sage 

1:47 min 
1:38 min 
2 sec 

1:03 hour 
1:32 hour 


The extensive compiler support runs popular compilers and also 
your favorite linkers, debuggers and Make from within VEDIT. It 
even integrates tools from different vendors. When shelling to 
DOS, VEDIT swaps itself and TSRs out of memory, giving you 
as much as 620K of available memory for compiling the biggest 
programs. Only VEDIT gives you the advantages of a powerful 
editor with the convenience of an integrated environment. 


VEDIT PLUS has every advanced feature you might expect. 
Simultaneously edit numerous files, split the screen into windows, 
search/replace with regular expressions. Automatic indent, block 
indent, parentheses matching and block operations by character, 
line, file or column speed program development. Word wrap, 
paragraph formatting, justification, centering and many printing 
options are ideal for text processing. 

VEDIT PLUS has the most powerful macro programming lan¬ 
guage of any editor. It eliminates repetitive editing tasks and lets 
you create your own editing functions. It includes testing, branch¬ 
ing, looping, user prompts, keyboard input, string and numeric 
variables, complete control over windows plus access to hard¬ 
ware interrupts, memory and I/O ports. Source level debugging 
helps you develop new macros quickly and easily. 


Edit in ASCII, EBCDIC or Hexadecimal modes, or split the screen 
for any combination of modes. File modes support DOS text, 
UNIX text, binary and many fixed length record formats. 



DOS 

XENIX 

QNX 

FlexOS 

UNIX 

IBM 46801 


An intuitive user interface with drop down menus, hot keys, 
mouse support, optional scroll bars, context sensitive help, point 
and shoot file selection, 1000 level undo and unlimited keystroke 
macros make VEDIT PLUS easy to use, easy to learn. And it can 
emulate the keystrokes of almost any editor you already know. 

Everything in VEDIT PLUS is configurable. The keyboard layout, 
the screen colors, the way control characters, long lines and 
window borders are displayed, and much more, is all configured 
with easy to use menus. 

Confidently order your copy of VEDIT PLUS today; it oomes with 
a 30 day money-back guarantee. VEDIT has been the choice of 
100,000 programmers, writers and engineers since 1980. 

VEDIT PLUS - DOS single user license: $185; DOS network 5 
user license: $295; UNIX/XENJX, QNX, FlexOS/IBM 4680 single 
CPU license: $285. Site license pricing is available. 

24-Hour Bulletin Board 

A fully functional demo version of VEDIT PLUS and a shareware 
version of VEDIT Jr, are available on our BBS at 1 -313-996-1304. 


Toll Free: 1-80Q-45-VEDIT (1-800-458-3348) 
Telephone: (313) 996-1300, Fax: (313) 996-1308 
Mail: P.O. Box 1586, Ann Arbor, Ml 48106 

VEDIT is a registered trademark of Greerview Data, Inc. Brief is a trademark 
of Solution Systems. Sage Profess tonal Editor is a trademark of intersoiv. 
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NEWS 


WHAT'S NEW • GRAPHICS TOOLS 



You could import this 3-D scatter graph into arty spreadsheet 
on the market, according to Intex Solutions. 


Add Graphs 
to Spreadsheets 

A ccording to its devel¬ 
oper, UltraGraphics lets 
users of most spreadsheets 
design sophisticated graphs 
and charts within their ap¬ 
plication. The add-in pro¬ 
gram lets you create 3-D 
bar, line, pyramid, andx,y,z 
graphs and other charts 
within your spreadsheet. 
Many UltraGraphics charts 
feature unlimited rows and 
value ranges. You can 
stretch and rotate any graph 
you create. You can control 
the colors, sizes, and screen 
positions of your graphs. 

The program labels your 
graphs automatically. 

Intex claims that, in ad¬ 
dition to being compatible 
with every major spread¬ 
sheet published in recent 
years, UltraGraphics lets 
you import graphs to word 
processing programs. The 
PC-based program supports 
PIC, PCX, and WMF file 
formats, among others. 
Price: $245. 

Contact: Intex Solutions, 
Inc*, 35 Highland Cir., 
Needham, MA 02194, 
(617)449-6222; fax (617) 
444-2318, 


Multiple View 
Functions for Sun 
and Windows 

T he Windows version of 
Auto Vue lets you view, 
print, plot, and manage 
CAD drawing files in such 
formats as AutoCAD DWG, 
HPGL, and Generic CADD. 
You can also view scanned 
raster files. AutoVue-Sun 
lets you view and print over 
a dozen file formats, and you 
can convert files from 


AutoVue's supported formats 
to DXF, HPGL, and other 
file formats. 

Price: Windows version, 
$250; Sun version, $695. 
Contact: Cimmetry Sys¬ 
tems, Inc., 1430 Massachu¬ 
setts Ave., Suite 306, Cam¬ 
bridge, M A 02138, (800) 
361-1904 or (514) 735- 
3219; fax (514) 735-6440. 
Circle 1309 on Inquiry Cord. 


Capture Your 
Windows Screens 

T he latest incarnation of 
Pizazz Pius features a 
Windows screen-capture 
function, which you can use 
to save full-screen or se¬ 
lected Windows. Pizazz Plus 
3.0 also features conversion 
capabilities for more than 20 
graphics file formats, in¬ 
cluding PCX and TIF. You 
can print your Pizazz Plus 
images on over 400 printers, 
including the Hewlett-Pack¬ 
ard DeskJet 500C. 

Price: $149. 

Contact: Application Tech¬ 
niques, Inc., 10 Lomar Park 
Dr., Pepperell, MA01463, 
(508) 433-5201; fax (508) 
433-8466, 
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Typeface Library 
on CD-ROM 

T he CD-ROM version of 
Bitstre am * s Ty peface 
Library for the Macintosh 
is available in PostScript 
Type 1 format and includes 
a selection of TrueType 
fonts. The Type Treasury 
disc includes six free type¬ 
faces and lets you preview 
its 1000-plus typefaces. To 
unlock the typefaces, you 
must purchase access codes 
over the phone. 

Price: CD-ROM, $69; up 
to three typefaces, $49 each; 
four to 10 typefaces, $40 
each; more than 10 type¬ 
faces, $35 each. 

Contact: Bitstream, Inc., 
215 First St., Cambridge, 
MA 02142, (617) 497- 
6222; fax (617) 868-4732. 

Circle 1311 on Inquiry Card* 

Turn Documents 
into Perfect 
Presentations 

P erfect Presentations 
2.0 lets you create 
charts and graphs from 
within WordPerfect5.1. You 
can use the Desmond Inter¬ 
national add-in to design pie, 
bar, line, area, and scatter 
graphs within your WordPer¬ 
fect documents. Perfect 
Presentations imports data 
from Lotus 1-2-3 work¬ 
sheet files for direct integra¬ 
tion within your presenta¬ 
tion. Perfect Presentations 
works with the DOS ver¬ 
sion of WordPerfect 5.1. 
Price: $95. 

Contact: Desmond Interna¬ 
tional, Inc., 99 High St., 
Suite 3001, Boston, MA 
02110, (617) 338-9650; fax 
(617) 338-2752. 
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Auto Vue lets you open as many windows as your memory 
will allow. 
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BEFORE VOU KNOW n; 

TMEREILBEA 
PORIABLE COMPUTER 
THfiTS ACIUAUy 

BETTER THAN A DESKTOP 


SEE WHAT WE MEAN? 


'You’ve dreamed about a com¬ 
puter like this. 

One that would have power 
and display capabilities equal 
to, or greater than, the desktop 
computer you’re using now. 

One you could take along to 
all of those different places you 
need to work. 

One you wouldn’t need a fur¬ 
niture dolly to move. 

And here it is. 

The Toshiba T6400. 

With dimensions of 15.4” W x 
10.5”Dx3.3”H(4.rH with the 


This remarkable machine modem slot, as well as built-in 

comes equipped with an internal parallel, serial, mouse and 


1.44MB, 3J4” floppy drive and a 


The JOTlce^ 
keyboard, connected 

totheCPVbya 
coiled cord, 
can be removed 
from the case. 



120 or 


color screen), it’s small enough to 200MB hard disk. Plus 4MB 


SuperVGA video ports. 

Depending on your partic¬ 
ular needs, you can choose one 
of two display screens. 

A state-of-the-art active ma¬ 
trix SuperVGA color display 
withThin FilmTransistor tech¬ 
nology, to deliver a higher qual¬ 
ity image than you can get with 
most desktop monitors, and 
capable of displaying 256 
simultaneous colors at 
640 x 480 resolution. 

Or a gas plasma display 


fit in a briefcase. 


RAM, expandable to 20MB. {Try featuring 16 gray scales, 


With a spirited clock speed of finding any application that 

33 MHz, a power- needs more memory than that.) 


Jnotidirion to a 
1.44MB floppy drive, 
you can choose a 120 
or 200MB hard disk. 


ful 486 DX micro¬ 
processor, 8K 
internal cache 
and full 32-bit 
architecture, it’s 
big enough to 
handle all those 
jobs normally 
performed in 
an impressive office building. 

And if a combination like that 
doesn’t make theT6400 portable 



also at 640x 480 resolu¬ 
tion, and a 100:1 contrast 
ratio—seven times the 
contrast of standard 
BCD displays, with ten 


There’s also a full-length, IBM- 
compatible, 16-bit expansion slot 
so you can take full advantage 

of your network card, SCSI con- times the display speed, 
trailer or any of a myriad of other Both have a diagonal 

special purpose cards. measure of 10.4”and 

For even more expandability provide simultaneous 
the T6400 comes complete with viewing capability with externa 
a 150-pin expansion port for Super VGA displays, 
direct input/output To complete the 



to the CPU, enabling 
you to connect stor- 




better than the desktop computer age and communi- 



T6400s amazing 
t metamorphosis 
from desktop to 


you’re currently using, well eat our cations devices. Plus rhe AC-powered T6400has full desktop portable, we tool 

; ' ° expandability, mdudingan /BM- r 

collective hat. an internal dedicated compatible, J6-bit expansion sto. a 101-key keyboarc 

© J992 Toshiba A meriat Information Systems, Inc. The Intel Inside logo is a trademark of Intel Corporation. 














I 

Pamt HDD 


I 

FDD 




WKhl 


I 




vith full-size keys and key spac- 
ng, separate numeric keypad 
ind eight dedicated cursor con- 
rol keys, and nestled it into 
i compact 11.7 lb. package (12.9 
bs. with color screen). Then at- 
ached it to the CPU with a 
oiled cord, soyou can remove 


it and use it on your lap (or other 
convenient surface). 

Now, having read all of the 
above, youd probably welcome 
more information on theT6400. 
If so, call us at 1-800-457-7777. 

The more you learn about our 
products the more you’ll come to 


understand the Toshiba philoso¬ 
phy: that portables are the future 
of personal computing. 

Of course, with the introduc¬ 
tion of the T6400 portable, it’s a 
future that’s already here. 

In Touch with Tomorrow 

TOSHIBA 
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WHAT'S NEW 


NEWS 


• SCIENCE f ENGINEERING SOFTWARE 



Dadisp 3.0 
for Two 
New Platforms 

D adisp now runs on the 
Next workstation and on 
Hewlett-Packard's HP 
Apollo 700 workstation. 
Version 3.0 of the scien- 
tific-data-analysis program 
performs mathematical 
problem solving, what-if 
speculation, graphical anal¬ 
ysis of sampled information, 
conversion of data from 
graphical windows into num¬ 
bers, and other analytical 
functions. 

Dadisp performs data ac¬ 
quisition with A/D boards, 
and the program can ex¬ 
change data with instruments 
using the IEEE-488 (Hew¬ 
lett-Packard Interface Bus/ 
general-purpose interface 
bus) protocol. 

Price; Next version, $4495; 
HP Apollo 700 version, 

$895 to $6995. 

Contact: DSP Development 
Corp., 1 Kendall Sq., Cam¬ 
bridge, MA 02139,(617) 
577-1133; fax (617) 577- 
8211. 
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For Chico 
Solver, Math 
Is No Problem 

V ersion 2.3 of Chico 
Solver can process un¬ 
limited numbers of equa¬ 
tions within a system, ac¬ 
cording to the developer, 
and can run up to 100 times 
faster than its predecessor. 
The numerical-modeling 
software lets you build large 
equation systems that include 
multiple files containing 
function definitions, algebra¬ 
ic equations, or differential 
equations. 


You can also automati¬ 
cally isolate and reorder sep¬ 
arable equation sets, opti¬ 
mize any parameters used in 
equations or function defi¬ 
nitions, and directly enter 
differential equations as a 
means of defining new func¬ 
tions. Chico Solver now 
provides such features as on¬ 
screen color controls, more 
detailed result and error mes¬ 
sages, and graphics options 
that include scaling, labeling, 
and grid lines. 

According to the com¬ 
pany, Chico Solver has the 
ability to solve equation 
systems faster than larger 
mathematical programs 
such as MathCAD and Math¬ 
ematic a. Applications for 
Chico Solver include the de¬ 
sign of systems within me¬ 
chanical, chemical, automo¬ 
tive, and aerospace in¬ 
dustries. 

Price: $399. 

Contact: Chico Software 
Co,, P.O, Box 5174, Chico, 
CA 95927, (916) 342-3279; 
fax (916) 893-1050. 


A High-Speed 
Model Solver 

D iffeq with Fitting, Mi- 
croMath's program for 
performing least-squares 
parameter estimation with 
differential equations, 
saves you time in experimen¬ 
tation and verification, ac¬ 
cording to the developer. The 
product provides goodness- 
of-fit statistics and on-line 
graphics to show whether 
or not your results are 
satisfactory. 

Diffeq with Fitting offers 
eight methods of solving 
models and four plotting 
styles. Least-squares param¬ 
eter estimation methods in¬ 
clude Powell's method and 
optional prefitting simplex 
method. 

You can import and ex¬ 
port data between Diffeq and 
Lotus 1-2-3, dBase, ASCII, 
and other data files. The pro¬ 
gram provides a plot editor 
with axis control, eight fonts, 
and drawing tools. You are 
able to export your charts to 


other applications via PCX, 
TIF, WPG, and other file 
filters. 

Price: $395. 

Contact: MicroMath Scien¬ 
tific Software, P.O, Box 
21550, Salt Lake City, UT 
84121, (801) 943-0290; fax 
(801) 943-0299. 
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Analyze Data 
from Different 
Platforms 

C ross-platform data 
analysis and reporting 
are now available for users 
of Windows, Unix, or Macin¬ 
tosh systems. CrossTarget 
(formerly called Power 
Search and available only 
for the Mac) lets you merge 
corporate data from dispa¬ 
rate databases and platforms, 
transform it into a graph or 
spreadsheet-style chart, and 
analyze it. 

You can use CrossTarget 
to merge and analyze up to 
1 million records, including 
sales, statistical, and person¬ 
nel information, from rela¬ 
tional and nonrelational data¬ 
bases. 

You can purchase the 
program's three modules in¬ 
dividually or as a group. 
Builder compresses, indexes, 
and stores data; Data Inte¬ 
grator merges database infor¬ 
mation for transformation 
by Builder; and the Diver 
tool lets you spontaneously 
examine trends and leads 
throughout your data. 

Price: Stand-alone ver¬ 
sions, $1000 to $8000; per 
cl ie nt/se r ver st at ion, $ 1500 
to $4500. 

Contact: Dimensional In¬ 
sight, Inc,, 99 South Bedford 
St., Burlington, MA 
01803, (617) 229-9111; fax 
(617)229-9113. 

Circle 1316 on Inquiry Card. 
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SPREAD THE WORD 

Please address new product information to New Products Editors, 
BYTE, One Phoenix Mill Lane, Peterborough, NH 03458. Better 
yet , use your modem and mail new product information to the mi¬ 
crobytes. hw or microbytes, sw conferences on BIX. Please send the 
product description, price , ship date, and an address and telephone 
number where readers can get more information , 
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When It Comes 

To EISA, 

Only Mylex 

Delivers 
The Complete 
Solution* 


rraicx 


► See our new products at CeBIT ’92! Hall 8 EG, Stand B40 4 



SCSI Host Adapters 




EISA Multi-Channel SCSI-2 Host Adapter' (Available to OEMs only) 

► Five SCSI-2 (fast and wide) channels- each channel supports 
up to 20 MB/s peak throughput 

► Intel i960CA RISC processor; up to 64MB of write-back cache 

► Striping with built-in support for various RAID levels 

► Disconnect/reconnect, scatter/gather, command queuing, 
duplexing, mirroring and spanning 

► Fault tolerance features include automatic drive failure 
detection, hot replacement and transparent rebuild 




EISA SCSI-2 Host Adapter 10 

► Fast SCSI-2 providing lOMB/s peak throughput 

► EISA bus-master transfer rates up to 33MB/s 

► Support for all popular SCSI devices 

► Disconnect/reconnect, scatter/gather, synchronous drive 
support, duplexing and mirroring 

► DOS, OS/2, Unix, NetWare 


EISA SCSI Host Adapter 

► Intel 80376; up to 8MB 
cache 

► EISA bus-master trans¬ 
fer rate up to 33MB/s 

► Disconnect/reconnect, 
scatter/gather, mirror¬ 
ing, duplexing and tape 
backup 

► DOS, OS/2, UNIX, 

SCO UNIX, NetWare, 
Windows 3.0 
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System Boards 


EISA 486 System Board 

► 486DX 33/50MHz 

► 14.5 MIPS performance 

► 128KB of external 
write-back cache 

► 8 EISA bus slots 

► Integrated I/O— IDE, 
floppy, parallel, serial 
ana PS2 mouse ports 

► Weitek 4167 socket 

► Surface mount design 

► Mylex BIOS 



MNE486 


ISA486 System Board 

► 486DX 33/50MHz 

► 14.9 MIPS performance 
at 33MHz 

► 64 or 256KB of external 
write-back cache 

► 7 ISA bus slots 

► On-board I/O- IDE, 
floppy, parallel and 
two serial ports 

► Weitek 4167 socket 

► Surface mount design 

► Mylex BIOS 



rruicr 




MDI486 




° Available March, 1992 
Available Q2,1992 
















































Multiprocessing System 




► 64-bit 267MB/s fully symmetric 
multiprocessing bus 

► Four 486 50MHz CPUs with 
up to 612KB write-back cache 

► EISA bus for 
high-performance I/O 

► Up to 5I2MB of ECC memory 

► Fully scalable and field 
upgradable 

► All EISA peripherals available 
from Mylex; Mylex BIOS 

► UNIX V4, Novell NetWare 
286/386, SCO MPX, MS-DOS, 
Windows 3.0 and LAN 
Manager supported 

Available Q2,1992 


EISA Bus Interface Backpla 


ECC Memory Controller 


CPU Board 


Multiprocessor Interrupt Controller 















Disk Array Subsystem 



► Fastest disk array subsystem 
on the market- includes disk 
array enclosure, controller, 
host adapter and software 

► Five SCSI-2 (fast and wide) 
channels—each channel 
supports up to 20MB/s peak 
throughput 

► EISA host adapter uses Intel 
i960CA 32-bit RISC processor 

► Up to 64MB of write-back 
cache 

► Modular support for single- 
ended or differential SCSI 
channels 

► Flash EPROMs for easy 
firmware field upgrades 

► Striping with built-in support 
for various RAID levels 

► Disconnect/reconnect with 
full multi-threading, 
scatter/gather, command 
queuing, duplexing, mirroring 
and spanning 

► Fault tolerance features in¬ 
clude automatic drive failure 
detection, hot replacement 
and transparent rebuild 

Available March, 1992 













Ethernet LAN Adapta 




► Four 10 Base-T Ethernet ports 

► Four Intel 82596 32-bit Network Interface Controllers (NIC) 

► 256KB dual-ported SRAM (64KB per NIC) 

► Intel 82355 EISA bus-master interface controller 

► Up to 16 ports per host with four LME596 adapters 

► Supports Novell NetWare3.11, UNIX TCP/IP and NDIS 


EISA Ethernet LAN Adapter 

► DP8390 Network Interface 
Controller 

► EISA shared-memory transfer 
rates up to 16MB/s 

► Support for both thick- and 
thin-Ethernet interfaces 

► Novell certified 

► Supports Novell NetWare 
2.15,2.2,3.0,3.1 and 3.11, 

UNIX TCP/IP and NDIS 



LNE390A 

B 


ISA Ethernet LAN Adapter 

► DP8390 Network Interface 
Controller 

► Shared-memory transfer 
rates up to 2MB/s 

► Support for both thick- and 
thin-Ethemet interfaces 

► Supports Novell NetWare 
2.15,3.0, and 3.1 and UNIX 















Graphics Controllers 


EISA Graphics Controller 

► TI34020 40MHz 
graphics processor 

► 1600 x 1200 non¬ 
interlaced resolution 

► 8 bit-planes for 256 
simultaneous colors 

► T1GA 2.05 compatibility 

► VGA on-board 

► Drivers for AutoCAD, 
X-Window and 
Windows 3.0 



mncc 



EISA Graphics Controller 

► TI34020 32MHz 
graphics processor 

► 1280 x 1024 non¬ 
interlaced resolution 

► 8 bit-planes for 256 
simultaneous colors 

► TIGA 2.05 compatibility 

► VGA on-board° 

► Drivers for AutoCAD, 
X-Window and 
Windows 3.0 
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EISA Graphics Accelerator 00 

► S3 graphics accelerator 

► EISA bus data transfers 

► 1280 x 960 x 16 or 1024 x 768 x 256 resolution 

► 100% VGA compatible 

► Drivers for Windows 3.0, GEM 3.1, Ventura, 
AutoCAD and many more 



fPMtec 


ISA Graphics Accelerator 

► S3 graphics accelerator 

► ISA bus data transfers 

► 1024 x 768 x 256 resolution 

► 100% VGA compatible 

► Drivers for Windows 3.0, 
GEM 3.1, Ventura, AutoCAD 
and many more 
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Mylex Has You 
Covered Worldwide. 


For more information on Mylex products, please call your closest distributor 
or contact us at 1-800-77-MYLEXor 1-510-796-6100. Or, fax the domestic sales 
department at 1-510-745-8016 and international sales at 1-510-745-7521. 


U.S. Distributors 

Ingram/Micro D 
Tel: 1-800-456-8000 
Merisel 

Tel: 1-800-637-4735 

Canada 

Sklus Systems, Inc. 

► Thornhill, Ontario 
Tel: 416-882-1600 
Fax; 416-882-2429 

* Ottawa, Ontario 
Tel: 613-749-2443 
Fax: 613-749-3850 

► Vancouver, BC 
Tel: 604-322-1711 
Fax: 604-322-1722 

► St. I^urent, Quebec 
Tel: 514-731-9050 
Fax: 514-731-1069 

Australia/ 

New Zealand 

Computa Vision 

► Melbourne 

Tel: 613-877-2700 
Fax: 613-877-2614 

► Sydney 

Tel: 612-957-3477 
Fax: 612-957-2866 
Lingo Computer 
Systems Ltd. 

Tel: 649-3079-025 
Fax: 649-3079-026 
IPC New Zealand 
Tel: 649-79-7052 
Fax: 649-3076-412 

Europe 

Austria: 

Astco 

Tel: 43-1-330-7941 
Fax: 43-1-330-79412 

Belgium: 

Celem Computers 

Tel: 32-41-67-64-34 
Fax: 32-41-67-65-15 
Datatech-S. Service 
Systems 

Tel: 32-3-326-32-37 
Fax: 32-3-326-32-96 


Denmark: 

Dell! Technology A/S 
Tel: 45-44-99-09-00 
Fax: 45-44-99-09-46 

Finland: 

Mikrolog OY Ltd. 

Tel: 358-0-804-611 
Fax: 358-0-803-6617 

France: 

Dymag 

Tel: 33-1-30-21-50-69 
Fax: 33-1-30-21-17-86 

Nucleus 

Tel: 33-1-69-07-61-99 
Fax: 33-1-69-07-82-23 
Polywell Computers 
Tel: 33-1-49-63-32-88 
Fax: 33-1-48-61-18-26 
Germany: 

Interquad Computer 

Tel: 49-6104-6999-0 
Fax: 49-6104-6558-2 
Lobster Computer 
Tel: 49-30-618-40-80 
Fax: 49-30-618-80-95 
Geva Datentechnik Gmbh 

Tel: 49-2404-5500-0 
Fax: 49-2404-5500-99 

Greece: 

Digital Technology 
Hellas 

Tel: 30-1-9514-944 
Fax: 30-1-956-7631 

Hungary: 

Pentacomp 
Tel: 36-1-182-0385 
Fax: 36-1-182-0385 

Italy: 

Jen Elettronica 
Tel: 39-733-224-012 
Fax: 39-733-224-035 
Norway: 

Jotronics A/S 
Tel: 47-4-66-37-91 
Fax: 47-4-66-66-40 


Plus Data 
Tel: 47-4-55-50-22 
Fax: 47-4-55-21-61 

Spain: 

Galileo IngenieriaY 
Servicos 

Tel: 34-22-200-200 
Fax: 34-22-202-882 

Sweden: 

Gluggstorps 
Argenturer AB 
Tel: 46-418-500-15 
Fax: 46-418-504-72 
Shelif Elekronics AB 
Tel: 46-8-32-26-09 
Fax: 46-8-31-56-19 
Switzerland: 

Paradigm Computer 
Peripherals 
Tel: 41-56-95-15-55 
Fax: 41-56-95-15-05 
The Netherlands: 

Geveke Electronics 
Tel: 31-20-62-31-740 
Fax: 31-20-586-1568 
Hazecamp 
Computers B.V. 

Tel: 31-15-141-979 
Fax: 31-15-136-401 
United Kingdom: 

ADC 

Tel: 44-203-715-858 
Fax: 44-203-714-462 
Ideal Hardware 
Tel: 44-81-390-1211 
Fax: 44-81-399-4382 
Westbase Technology 
Tel: 44-291-430-567 
Fax: 44-291-430-484 
Yugoslavia: 

Drzavna Zalozba 
Slovenije 
Tel: 38-61-211-626 
Fax: 38-61-215-675 
NIL Systems Integration 
Tel: 38-61-372-809 
Fax: 38-61-372-809 


Hie Middle East 

Egypt: 

Metra Computers 
Tel: 202-3474783 
Fax: 202-3610475 

Iran: 

Information Center 
Technology/ 

Kanoon Informtic 

Tel: 98-21-241326 
Fax: 98-21-228837 

Saudi Arabia: 

Electrical and Electronic 
Contracting Co. 

Tel: 966-2-6690221 
Fax: 966-2-6690225 

Turkey: 

Karma Bilgisayar Sanayi 

Tel: 90-1-1740068 
Fax: 90-1-1730535 

Pacific Rim 

Hong Kong: 

Madihurst Limited 

Tel: 852-529-0356 
Fax: 852-866-2691 

Quest Computer 
Tel: 852-548-9129 
Fax: 852-858-0045 

Korea: 

Harsper Technology, Inc. 
Tel: 822-578-2477 
Fax: 822-578-6955 

Singapore: 

Pet Computers Service 
PTE LTD. 

Tel: 65-296-7222 
Fax: 65-296-1293 

South America 

Argentina: 

Centro Instrumental 

Tel: 54-4 1-66616 
Fax: 54-41-2 4-4765 

Brazil: 

Quantum Computadores 

Tel: 55-11-212-4644 
Fax: 55-11-212-2934 


Mylex Corporation 

34551 Ardenwood Blvd., Fremont, CA 94555-3607 

© 1992, Mylex Corporation, Specifications subject to change without notice. The Intel Inside Logo 
is a trademark of Intel Corporation.All trademarks are the property of their respective holders. 
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Orchestrated 


Power 


PC-320XM I file cache, I MB RAM £710 


PC-3J3M 32k cache. 2MB RAM £960 


PC-420XM 8k cache, 2MB RAM £1,010 


PC-433M 64k cache. 2MB RAM £1,360 


Call Response Computer Maintenance 
[081-965-3225) for a free on-site installation survey 
and/or subsequent on-site support. 
Elonfik® is a registered trademark of Elonex pic. 
Netware is a trademark of Novell Inc, Unix is a 
trademark of AT&T 486SX, 486DX are trademarks 
of Intel Corp, All items are sold subject solely to 
Elonex h s terms and conditions. Prices and specifi¬ 
cations may be subject to change without notice. 

Tel 081*452 4444 

-Faxr 081-452-4422- 

Ebnex pit, 2 Apsley Wky. London NW2 7LF 

Tel (0274) 307226 

-Fax: (0274) 307294- 

Elonex pic. 7-9 Campus Road, 

Lister hills Science Park, Bradford BD7 IMR 

-Tri 10-41 42 26 Fax 10-41 45 96—-* 

Marktech (Benelux) 5A, Wavre (Bierges), Belgium 


(■excluding carriage and VAT) 


Netware 3.11 for up to (00 users 
(optional version for up to 250 users) 

PLUS 

Elonex PC-45OF EISA File-server 
SOM Ha 486DX epu, 128k cache. 8MB RAM 
(max 64MB), 1,4GB scsi hand disk, with 32-bit 
cacheing control, 10 HDD bays, 32-bit Ethernet 
card, 3 SOW psu, heavy duty UPS. 


Netware 2.2 for up to 50 users 
(optional version for up to 100 users) 

PLUS 

Elonex PC-433F EISA File-server 
33MHi 486DX opu. 128k cache, 8MB RAM 
(max 64MB), 1.4GB scsJ hard disk, with 32-bit 
cacheing control, 10 HDD bays. 32-bit Ethernet 
card, 350W psu, heavy duty UPS. 


Netware 3.11 for up to 20 users 
(optional version for up to 100 and ISO users) 
PLUS 

Elonex PC-420XV EISA File-server 
20MHi 486SX epu, Bk cache, BMB RAM {max 
64MB), IGB scsi hard disk, with 32-bit cacheing 
control, 7 drive bays, 32-bit Ethernet card, 
250W psu , heavy duty Uninterruptable Rower Supply, 


Netware 2.2 for up to 10 users 
(optional version for up to 50 and 300 users) 
PLUS 

Elonex PC-433B File-server 
33MHz 486DX epu, 64k cache, BMB RAM (max 
32MB), 400MB ide hard disk, S drive bays, 
intelligent 16-bit Ethernet card. 


Netware 2,2 for up to 5 users 
(optional version for up to (0, 50 and 100 users) 
PLUS 

Elonex PC-420XB File-server 
20MHa 486SX epu, 8k cache. 8M8 RAM (max 
32MB), 200MB ide hard disk, 5 drive bays, 
16-bit Ethernet cand. 


with Mouse. 16-blt Ethernet card and boot ROM 


£2,05 2 


£ I 0,622 


£4,037 


Elonex Network Stations 


Tel 1-6797774/5 Fax 1-6791728 
ERS Computers. Dublin, Sre 



Few manufacturers can match Elonex for its powerful new range of Personal Computers 
and build them to the quality normally associated with far more expensive brands. 

Fewer still can supply you directly as wide a choice of high performance File-servers and 
Workstations, all fully installed and ready to run under Netware and Unix. 


PERSONAL 

COMPUTERS 


Only a handful possess the in-house expertise to help you get the maximum out of 

connecting them together. 

None offers complete solutions as flexible and cost-effective as ours* 
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Olivetti Announces Euro-Standard Radio LAN 

F ollowing the successful demonstration of its wireless LAN at Telecom 91, 
Olivetti announced that its Sixtel Wireless LAN service, which complies 
with the Digital European Cordless Telecommunication (DECT) standard, will 
be available this summer. Other European manufacturers have similar products 
in development. 

The DECT standard is designed for office and small workgroup configura¬ 
tions. It uses a star topography, with each workstation-to-server link capable of 
supporting 1 Mbps and the server capable of supporting a total of about 11 
Mbps. You can add new links up to the server’s limit without degrading the 
speed of existing links. Unlike most existing wireless LANs, DECT is not 
spread-spectrum but uses more conventional techniques. 

The Sixtel Wireless LAN service uses microwaves at approximately twice the 
frequency of European cellular telephones, although power from each station is 
limited to a quarter of a watt. This gives a maximum service area of around 
2500 m 2 , although the network is designed primarily for smaller area groupings 
linked onto an Ethernet backbone. 

The frequencies for the service are now available, and production equipment 
will soon follow. A date has not been set for a Europe-wide release of the stan¬ 
dard, but individual countries can grant licenses until one has been set 
(expected by late this year). After that point, no license will be required any¬ 
where in Europe. 

The next step for European wireless LANs is Hipernet (High-Performance 
Radio Network), which is still under discussion but is expected to be in service 
in 1995. Hipernet will work at a higher frequency and offer 10-Mbps through¬ 
put per workstation in a configuration similar to that of the DECT standard. 

In a related announcement, California Microwave, one of the U.S. companies 
involved in wireless networking, is the first to gain a license from the U.K. 
government to operate its RadioLink product. RadioLink uses frequency-hop¬ 
ping spread-spectrum technology to control data transmission in an effort to 
ensure error-free communication. It operates at around 2.4 GHz. The Depart¬ 
ment of Trade and Industry, through the Radio Communications Agency, has 
approved both the prototype and production units for commercial use. 

—Rupert Goodwins and Andy Redfern 


Keeping DAT Data Safe 

4-mm digital audiotape is the size 
of a cigarette pack, yet it can hold 
up to 8 GB of data. You might think it’s 
much more convenient than tape spools, 
but something so small is actually a very 
serious security risk. A mailing list, a set 
of accounts, or a huge piece of source 
code can easily be stolen from a com¬ 
pany. An employee who is fired on a Fri¬ 
day can set up in business the following 
Monday, using your company’s informa¬ 
tion to market to your customers. And 
proving where the employee got the in¬ 
formation from is not easy. Dublin-based 


Eurologic believes that it has the solution 
in a data-encryption device that is com¬ 
patible with a SCSI DAT drive driven 
from any operating system. 

The Datacrypt unit sits between the 
computer and the DAT drive, encrypting 
all the data written to the drive and de¬ 
crypting the data requests. The tape can 
only be played back in the drive in which 
it was written—no other drive can read 
the data unless you’ve programmed a 64- 
byte personal identification number into 
the encryption unit. By using the PIN, 
you can, with suitable authorization, 



NANOBYTES 


Philips Electronics has sold yet 
another division in its far-reaching 
restructuring program. Siemens- 
Nixdorf has bought the Cable and 
Fiber Division from Philips for 
an undisclosed amount. The 
former Philips Communications 
Division employs 1500 people in 
the Netherlands, Germany, and 
China. Last year, the division had 
a turnover of 600 million Dutch 
guilders (US$330 million), but 
Philips was unable to confirm 
whether it was profitable. This sale 
follows the sale of the Philips In¬ 
formation Systems Division to 
DEC last year—a move that 
transferred most of the whole 
worldwide operation of the Infor¬ 
mation Systems Division to DEC, 
along with 7000 members of 
Philips’ staff. □ 

The acceptance of ISDN is still 
very slow. Few of the major users 
have implemented anything but 
test applications. This is partly be¬ 
cause the specification of the 
basic ISDN technology looks de¬ 
cidedly pedestrian when com¬ 
pared to today’s technology. Many 
companies are already looking 
beyond ISDN to Broadband- 
ISDN. B-ISDN is a technology 
capable of running at data rates as 
high as 622.08 Mbps—some 
10,000 times faster than one ISDN 
B-channel. In an effort to de¬ 
velop applications for B-ISDN, 25 
telecommunications companies 
(mainly from Japan) have formed 
the Association for Advanced 
Usage of Next Generation 
Telecommunication Networks. 
Companies (e.g., AT&T, Fujitsu, 
Hitachi, and Japan ENS) have al¬ 
ready invested $1.5 million in re¬ 
search, and they will be investing 
more as the association moves into 
product development. Already, 
independent researchers have be¬ 
gun tackling the problems in¬ 
volved in a packet data system. □ 
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program a new Datacrypt unit to read the 
tape in case of the original unit’s failure 
or destruction. Drives using Datacrypt 
can read normal DAT drives but can only 
write nonencrypted data if you have en¬ 
tered your PIN, 

Although the encryption algorithm 
used is “military-style," it is not, unlike 
some manufacturers’, based on technol¬ 
ogy licensed from the U.S. government. 


Researchers at the University of 
IT’S, Glasgow, Scotland, have devel¬ 
oped a high-speed optical switch capable 
of switching at speeds approaching 10 
femtoseconds (10“ 14 seconds). In theory, 
an optical fiber carrying data switched 
by this device could carry over l million 
voice channels on a single line. 

The device is constructed from galli¬ 
um arsenide and is known as a nonlinear 
directional coupler. The coupler is 6 mm 
long but only 13 microns wide. It consists 
of a 4-micron-wide input waveguide that 
splits into two separate waveguides— 
both 4 microns wide but 5 microns apart. 
The light channels into the waveguide, 
and, when the intensity is high enough, it 
modifies the optical properties of the 
GaAs. This switches the light from one 
output waveguide to the other. If the in¬ 
tensity fails, the switching threshold is 
passed, and the light output switches 
back to the other waveguide. 

The speed of the device is astonishing 
when you compare it to the properties of 
light. It takes the light 10 picoseconds 


T he general availability of Quick¬ 
Time will facilitate the develop¬ 
ment of end-user multimedia applica¬ 
tions with full-motion video. The highly 
compressed QuickTime movie format 
lets you store and retrieve data even in a 
fairly slow Mac LC. 

To allow input of video from PAL, 
NTSC, Super VHS, and videodisc 
sources. Display Research Laboratory 
(Hong Kong) has developed an inexpen¬ 
sive, high-performance adapter for the 
Mac LC. DRL claims that the combina¬ 
tion of QuickTime, an LC, and its adapt¬ 
er creates the cheapest video capture and 
playback station ever created. You can 
preview the live video on the screen in a 
raw-data mode, and you can play back 
the captured frames in real time. 


As the hardware uses neither the Data 
Encryption Standard nor the RSA algo¬ 
rithms, the U.S. government does not re¬ 
strict the encryption unit, and it can be 
sold anywhere in the world. Eurologic’s 
first encryption unit is designed to work 
with DEC machines, but in six months, 
several other platforms, including the 
PC, will be supported. 

—Andy Redfern 


(10,000 femtoseconds) to travel 3 mm 
along the waveguide to the switch. In this 
time, the switch could have potentially 
switched 1000 times. The waveguide is 
acting like a queue for the switch. 

The potential uses of a device based on 
this technology are numerous. In data 
communications, the speed of switching 
is so much greater than what is currently 
possible that you are looking at virtually 
unlimited information bandwidth. An¬ 
other potential use is in an optical com¬ 
puter. The device could quite easily be 
turned into a NAND gate—the basic 
building block of most digital circuits. 
The limiting factor on this—from the 
perspective of creating optical ICs— 
would be the 6-mm device length. 

The developers' objective is to im¬ 
prove the optical power consumption of 
the device to make il more practical. 
They are looking at ways of improving 
the nonlinearity of GaAs material and 
improving the geometry of the switch so 
that less light will be lost in the device. 

—Andy Redfern 


The adapter can also create PICS-for- 
mat files for animation with MacroMind 
Director, or you can use it as a still- 
image digitizer. For still images, a digi¬ 
tizer can save the data in PICT nr TIFF 
files and can grab 8-bit gray scale, 8-bit 
indexed color images, and 16- and 24-bit 
true color images. Even without Quick¬ 
Time, this $500 product turns the LC 
into an inexpensive image-capture unit. 
You can then transfer the data from the 
LC by E-mail, a network, or a disk. In 
addition, the adapter can also control a 
laser disc so that you don’t need any 
other hardware to make an interactive 
video application. With QuickTime and 
the right hardware, perhaps the day of 
multimedia has finally arrived. ■ 

—Andy Redfern 


NANOBYTES 


Samsung, the Korean-based 
electronics giant, has revealed 
another product of its estimated 
SI billion annual R&D budget—a 
low-cost laser printer aimed at 
the small business environment. 
Everything from the case on 
through to the laser-printer engine 
itself is made by Samsung. The 
SL1081A is the first printer to fea¬ 
ture Samsung’s own laser-printer 
engine. Samsung claims that the 
low price (around US$1300) is 
the result of its being in charge of 
every stage of the manufacturing 
process. The laser printer includes 
512 KB of RAM and a Centron¬ 
ics interface. It uses a Hewlett- 
Packard LaserJet II emulation to 
control the printer. It includes 24 
fonts as standard and is hard¬ 
ware-compatible with HP font car¬ 
tridges, PostScript emulation is 
available for around $200 extra. □ 

Meanwhile, Citizen Europe has 
taken off the thermal-printer en¬ 
gine from its miniature PN48 
printer and repackaged it in a 
Desk Jet-compatible machine. Al¬ 
though the printer uses a thermal 
technology, it doesn't require 
special paper. And, because the 
ribbon is multipass, the operating 
cost is broadly equivalent to that of 
a Bubble-Jet. 

The print quality is good, but 
the neatest innovation is the Com¬ 
mand Vue control panel. Inex¬ 
pensive printers suffer from a 
user-interface problem because 
the cost of the primer is not suffi¬ 
cient to absorb the cost of an 
LED or LCD panel. This usually 
leads to complex multifunction 
switches that work in different 
modes. Citizen’s solution: Each 
of the four switches has a clear 
plastic panel adjacent to it. A 
fifth switch slides a plastic strip 
containing different words up and 
down. This lets each switch per¬ 
form four functions without 
confusion. 

The printer’s setup utility is 
also cleverly designed. When you 
enter the setup procedure, a 
menu is printed on a sheet of 
paper. By moving the print head, 
you can select an option, m 
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64K CACHE SYSTEM 





COMPUTER 


EDITOR'S 

CHOICE 


IDE cache HDD 
controller 


WHICH 

COMPUTER? 

BEST 

BUY 


Dan-386c,'33 


People think that all PC 
companies are alike. 

In truth, there are not many 
that can offer a range of high 
quality personal computers from XT to 486 with 
:he specification of your choice at a price that 
cannot be ignored. Add to this professional tech¬ 
nical support both before and after purchase and 
/ou have the ideal solution to your PC needs. 

vLU SYSTEMS SOLD WITH HARD DISK DRIVE 
MCLUDE MS DOS 5.0. 

lelivery to most of UK for one system is £15.00. Prices 
xclude VAT. AEI systems have one year back-to-hase 
warranty, fast turn around service and optional on-site 
Taintenance (8-hour response). 14 DAY MONEY BACK 
iUARANTEE IF NOT SATISFIED (excludes printers). $ 

SHOWROOM HOURS: MONDAY-FRIDAY 10arrh6pm 


IDE HDD CACHE 
CONTROLLER 


VISA 


NOVELL . 

Authorised Daalar 


J 


Dan-386c/33 

64K CACHE SYSTEM 


- 33MH2 Main board with 80386'33 Microprocessor, 
AMI BEOS. 64KB (upgradable to256KB) cachememory 
& Shadow RAM for System & Video BEOS ■ 1 MB RAM 
gn board (32MB max) 


516 


Circle 408 on Inquiry Card* 

30 TECHNOLOGY pic 

CROWN HQU5E, NORTH CIRGULAR RD (cnr Abbeydale rd i LONDON NW10 7PN FAX: 081-963 0034 TE 


This ■£ an Inteiligenl controller that u&us its own B01S6 
microprocessor to tree your comparer's CPU from aft- 
ting around and waiting for ihe disk. Cache memory size 
1MB {max 16MB). 

* (Cots last an a 

Average HDD speed: 0.3m S 2 Sms hard disk) 

Tho addition of the hard dis*; caching controller gives 
the balance lhai you’d oiherwise need an EISA-based 
system lor. but at considerably lower cost. You could 
opt nolle buy the caching hard disk controller, and save 
£265 But thst’d he a false economy. You'd be the first 
to kick you rsclf if you experienced what the machine is 
capable of with it.” 

Computer Buyer, AUG 9? 


ADD ONS WITH SYSTEM 

t£ Months'Qu-slte malntenanra £ ao.co 

(Appucabon tom wilt be provided wlh system) 

5.25' 1 Floppy Disk Drive £ 5Q.0Q 

Dan Microsoft compatible Serial Mouse £ 19.00 
Monitor 4 Keyboard extension leads (pair) £ 20-00 
SVGA Card Memory Upgrade 'eu-uTestTse «*a £ 30.00 
IGBfl Sira SCSI HDD L^gratte Prom 4SO IDE E7EG.0Q 
6C120MB Taps Streamer (DC600 tape type) £369.00 
T50/250/5WMB Tape Ssresmsr 
(DC61SD'BD6250 laps type) £475.00 

MS-WINDOWS Ver&on 3.0 £ 57.00 

MS-DOS Ve^Egn 5,0 E 50.00 

Wcrtilation Case .'DiSfWii 5 »hieUctti Upgrade £ 40 00 

Mini Taper Case Upgrade £ 19.00 

Full Tower Case Upgrade £ 58.00 

Math= ca-prpcesKirs for all systems P.O.A 

All 14” VGA systems rcwng with 255KB Of memory 
on the VGA card (640x480/16 colours). 

DAN TECHNOLOGY Systems prices and speciltcaliori:; 


MONITOR 


14" mono 
VGA 

14" MkhJ 17"ccikxir SVGA 
SVGA nwi-interiaoed 

NO HDD 


£ 630 

784 

1259 

4OMB/20ms 

IDE 

£ 601 

955 

1430 

S8MB/1 Sms 

IDE 

£ 865 

1038 

1513 

125 MB/19ms 

IDE 

£ 967 

1120 

1595 

210MB/1 Sms 

IDE 

£1128 

1281 

1756 

420MS/14ms 

IDE 

£1462 

1635 

2110 

660 MB/15ms SCSI 

£1766 

1929 

2395 


Subtree! £40,00 from mono VGA price fui mono Horculos. 


Dan-386/25 

SYSTEM 


■ 25MHz Zero wait state main board with 60386-25 
Microprocessor, AMI BIOS, Shadow RAM tar System & 
Video BIOS - TMB RAM (6MB max). 


431 


MONITOR 

14" mono 

VGA 

14“ colour 17'Wcur SVGA 

SVGA rcn-mlarlacfid 

NO HDD 

£ 545 

699 

1174 

4GMB/28ms IDE 

£ 716 

670 

1345 

88MB,■'19m5 IDE 

£ BOD 

953 

1428 

125MB/19ms IDE 

£ 682 

1035 

1510 

210MB/15m,5 IDE 

£1043 

1196 

1671 

420MB/14ms IDE 

£1397 

1550 

2025 

660MB/15ms SOS! 

£1681 

1835 

2310 

Add £42.00 for every additional 1MB RAM. 

Subtract £40,00 Irom mono VGA price tor mono Hercules, 


All systems include the following as 
standard: * Small footprint case ■ 200W 
Power supply * 102 UK Keyboard - 
1,44MB Floppy drive ■ IDE Hard & Floppy 
disk controller * 1 Parallel & 2 Serial ports. 


subject to change without notice 


Uoi - 


■961-6953 


* 33MHi Main board with iBQ4$€-33 Microprocessor, 
AMI BtOS, 64KB (upgradable lo256KB) cache memory 
4 Shadow RAM for System 6 Vroeo BIOS - 1 MB RAM 
bn bo-ard (32MB max). 


MONITOR 


14* mo 

VGA 

14" GEtaur 17 M cotour SVGA 

SVGA non-interlacstl 

NO HDD 


£ 890 

1044 

1519 

40MB/28ms 

IDE 

£1061 

1215 

1690 

BSMB/19ms 

IDE 

£1145 

1290 

1773 

125MB,''19ms 

IDE 

£1227 

1360 

1855 

210MB/15ms 

IDE 

£13ae 

1541 

2016 

42QMB/14ms 

IDE 

£1742 

1895 

2370 

660MB/15ms SCSI £2026 

2180 

2655 


Sutolract C 4 Q.D 0 from mono VGA pries tar mono Hercules. 
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64K CACHE SYSTEM 


■ 20MH2 Main board with 80486SX-20 Microprocessor, 
AMJ BIOS, 64KB (upgradable lo 256KB) cache memory 
S Shadow RAM for System & Video BIOS - 1 MB RAM 
00 board {32MB max). 


MONITOR 


14" irona 

VGA 

14" mtruf 17 N ffiKM SVGA 

SVGA rsgn-inrerlac#d 

NO HDD 


£ 70S 

062 

1337 

40MB/28ms 

(DE 

£ 879 

1033 

1508 

68MB/19 ms 

IDE 

£ 963 

1118 

1591 

125MB/19ms 

IDE 

£1045 

1198 

1873 

210MB/15 ms 

IDE 

£1206 

1359 

1834 

420MB/14 ms 

IDE 

£1560 

1713 

2188 

G60MB/15ms SCSI £1844 

1998 

2473 


Add £42. DO lor every additional 1MB RAM. 

Subtract £40.03 Inom mono VGA price for mono Hercules 


Dan-386c/40 

64K CACHE SYSTEM 


* 40MHz Main board with 80386-40 Microprocessor, 
AMI BIOS. 64KQ (upgradable to256KB) cache memory 
& Shadow RAM Tor System & Video BHDS * 1 MB RAM 
on board (32MB max). 


MONITOR 


14 H mono, 
VGA 

14" Kitou 17'tnksjr SVGA 
SVGA nM-interi-arad 

NO HDD 


£ 641 

795 

1270 

40 MB/ 2 Sros 

IDE 

£ 612 

966 

1441 

08 MB/ 19 ms 

IDE 

£ 896 

1049 

1524 

125 MB.' 19 ms 

IDE 

£ 978 

1131 

1606 

210 MB/ 15 ms 

IDE 

£1139 

1292 

1767 

42 0 MB/ 14 ms 

IDE 

£1493 

1646 

2121 

660 MB /15 ms SCSI 

£1777 

1931 

2406 


Subtract £40,00 from mono VGA price for mono Hercules. 
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We separate invoices info manuals, software and diskettes to minimize import duties. Prices are subject to change without notice. All versions ore latest versions. 
We replace all defective items os soon as possible. Pleose call or fax our customer service department for specific instructions before returning any product. 

Because of the time difference, it is best to correspond by fax. If you need to phone us, please call between the hours of 7 a.m. and 6 p*m. Pacific Standard time 
(We are 9 hours behind most of Europe). CALL US FOR ANY ITEMS NOT LISTED. 

P.O. Box 10598, Caiiage Park, CA 91309 * Showroom: 7989 Dee ring Ave. r Canoga Park, California 91304. 
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Psion Series 3: 
The Whole Story 

DICK POUNTAIN 


Having tripled 


production, Psion is 
still not keeping pace 
with demand—but 
what built-in software 
lies inside its 
miniature machine? 


When Psion launched the original Organiser 1 
in 1983, the firm set out to make the first truly 
useful hand-he Id computer. That goal has, in 
my judgment, finally been reached with the 
launch of the Psion Series 3, but only after a 
long process of trial and error, intensive soft¬ 
ware development, and stiff competition from 
industry giants like Sharp, Casio, and Hew¬ 
lett-Packard, 

What makes a pocket computer truly use¬ 
ful? In addition to adequate processing power 
and adequate mass storage, it must have a user 
interface that is tailored to hand-held use. The Series 3 uses an 80C86 processor, 
which gives it XT-class computing power, with a DOS-compatible filing system 
based on removable solid-state disks that have capacities of up to 2 MB, The oper¬ 
ating system features a well-designed GUI with pull-down menus and proper pre¬ 
emptive multitasking. This means that the built-in applications all run concur¬ 
rently, so you can switch from one to another anytime with a single key press—a 
perfect example of the powerful and complex technology that is needed to give 
the appearance of simplicity. 

Some reviewers may complain that the Series 3 is not DOS-compatible like the 
Hewlett-Packard 95LX or (to a lesser extent) the Atari/DIP Portfolio. But Psion's 



operating system, a refinement of the one 
developed for the Psion MC400 laptop 
computer, has many advantages over MS- 
DOS for hand-held operation. For exam¬ 
ple, it's designed to work with Psion's 
special power management chip to pro¬ 
long battery life up to 80 hours (DOS 
wastes power even when it is doing noth¬ 
ing); it makes much more efficient use of 
memory than DOS does, so that 256 KB 
is quite enough to run seven real applica¬ 
tions and a RAM disk; and it has genuine 
multitasking. 

Psion is taking a calculated risk, gam¬ 
bling that most users will find the seven 
built-in applications sufficient for their 
pocket computing needs (the Sharp IQ 
strategy) and will not miss access to the 
huge DOS-compatible software market. 
The one obvious lack is a spreadsheet, and 
Psion will soon fill this void with a plug¬ 
in spreadsheet cartridge. 

Built-in Software 

The Series 3 comes with a database, a 
phone dialer, a word processor, a calen¬ 
dar/diary, a world dock, and a calculator. 
program stored in its internal ROM. 
There is also a compiler for the Organiser 
Programming Language (OPL—an ex¬ 
tended version of that used in the Orga¬ 
nisers), a file manager, and a communi¬ 
cations program that gives you remote 
access to the file system on a desktop PC 
or Macintosh, 

All these applications can run concur¬ 
rently, and you can select which one you 
want to occupy the screen by pressing 
icon like picture “buttons 1 " on a touch- 
sensitive pad located just below the dis¬ 
play. Nonselected applications continue 
to run in the background, and when you 
switch back to an application, you will be 
returned to the exact point at which you 
left off. Similarly, when you power down 
the Series 3, it preserves your current ses¬ 
sion so that when you turn it on again, all 
the same applications will be running 
with the same files open and the same de¬ 
tails in place—like the cursor position in 
the word processor and the record se¬ 
lected in the database. 

From inside any application, you can 
access the menu system by pressing the 
dedicated Menu key next to the left Shift 
key. The menus resemble those on the 
Macintosh or under Windows 3.0 except 
for their distinctive rounded corners. You 
use the cursor keys to make selections. 
Most of the important menu options also 
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have keyboard shortcuts using combina¬ 
tions of the Psion key and a letter. The 
menus for each application follow simi¬ 
lar, but not identical, layouts (several have 
the familiar File Edit.,, sequence), but 
the key shortcuts have different meanings 
in each application. The exception is 
Psion-B, which means bring and is used 
for interapplication data transfer; marked 
text in a background application will be 
copied directly to the cursor position in 
the current application when you press 
this key combination. 

You can also transfer text more conven¬ 
tionally using Copy and Insert (i.e., 
paste) from the Edit menus, which work 
via a nonviewable clipboard. Psion-B has 
the advantage, though, of not creating a 
temporary file, which is important when 
memory is nearly full. You mark text for 
editing using the Shift or Control key and 
the four cursor keys. 

By default, each application screen has 
a panel on the right side that shows a clock 
with the current time, the application's 
icon, and the name of the cu rrent data file. 
You can remove this panel to give you a 
wider screen by pressing Control-Menu. 


T 

he dialer can 
handle international 
dialing codes 
automatically. 



Database 

Pressing the Data button puts you into the 
database application. The screen displays 
the first record in its main window, which 
can be scrolled horizontally and vertical¬ 
ly. Below this window is the Find line, 
where anything you type will appear as 
the current search text. 

There is no indexing—just a simple se¬ 
quential text search—and no Boolean 
combinations are allowed. An indicator at 
the bottom right of the screen shows the 


total number of records and the number of 
the record currently being searched in 
real time. You must press Psion-U (for up¬ 
date) to actually change the contents of a 
record, or Psion-E to enter a new one. 

The database is mostly free form (with 
up to 4 K B per record), but you can option¬ 
ally define field names, which can be 
toggled on and off down the left margin. 
The software is cleverly designed so that 
empty fields will not be displayed. Plac¬ 
ing a telephone symbol at the beginning of 
any line allows the Series 3 dialer to ex¬ 
tract phone numbers from that line. 

The dialer is cleverly integrated with 
the World application so that it can handle 
international dialing codes automati¬ 
cally. First, you set your default dial 
country (U.K. in my case), and then you 
mark each overseas phone number with 
its country name (e.g, t U.S, or France). 
The dialer will automatically prefix the 
proper international code at dial time. 
Moreover, ifyouYe visiting, say, France, 
then you just set Home Country to France 
in the World application, and the dialer 
will automatically omit the international 
code for all French internal calls and 



The Windows alternative for C++ DOS applications 
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$369 object-Mcnu 

Source available for additional $529 
Mastercard and VISA accepted 


30 


No risk 
day guarantee 


object-Menu Is a comprehensive C++ library to 
enable a remarkable graphical user interface 
environment to be quickly integrated with your 
appl ication using Borland C++ and Microsoft C++. 

•Dazzling screens with unlimited combinations of menus, 
icons, buttons, data entry, dialogue boxes, etc. 
•extensive use of object-oriented programming 
techniques hove produced a system that provides 
incredible power in on amazingly compact notation. 
•Surprisingly easy to use, even for a C++ programming 
novice. 

•OSF/Motif similar look and feel, 

•Complete Event and UJindow managers. 

•Mail system enables powerful interaction between 
system elements. 

•Hypertext help system including a heip librarian. 

• Complete text display and edit capability, 
and much, much more 

TM 


Attention graphics-MENU™ users: 

Receive discount pricing for object-Menu until May 1 



object-Menu and graphics-MENU are trademarks of Island Systems. 
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DOWTY 


# 


TAKE 
A LEAP 
TO FAST 
PACKET 
SWITCHING 

MIGRATE INTO ** 
THE 21st CENTURY 



Fast packet switching is the major technology sfiift of 
the 90s for Wide Area Networking - a take-off point for 
the next century's integrated broadband communications. 
But it needn’t be a leap into the unknown. 

You don't have to wait till 2001 to achieve the high 
performance that applications like LAN interconnect 
demand. Frame Relay offers the migration path, 
protecting your investment in existing networking 
systems and terminal equipment. And last packet 
techniques can provide more flexible and efficient 
handling of data, voice and video traffic. 

At least, they can if they are supplied by 
Dowry Communications. We have 
unrivalled experience in both local 
and wide area networking. We own 


and develop our own technologies to ensure an exact 
match with users’ demands. And we never forget that 
service and support are critical - from network design 
to user training, from maintenance to facilities 

management. 

With our enormous resources we are implementing 
Frame Relay interfaces within all our existing ranges 
LANs, DCX network processors, X.25 switches and 
concentrators and TDMs. And we have a completely 
new generation of fast packet switching systems 
about to emerge from development and test 
k optimised for the traffic patterns of the 90s, 
~ff If you want to spawn success, migrate with 
confidence. Well make it easy. Ring us 
now and you won’t get left behind. 



Dowty 

COMMUNICATIONS 

' TALKING EUROPEAN ' 


Dowry Communications, Carton lay, Word Business Park, Word, Herts WD18XH, United KingdomM 0923 258000. international tel +44 923 258148. Telex; 923325 CASE G, Rax 0923 250829. 
Dowtv International Offices: Americas, M +1501317 7710. Australia, Tel +61 2 451 6655. Dubai, M +9714 511632. France, Iff +33149 59 62 06. Germany Tel: +49 6182 65520. 

Hong Kong, M +85 2 598 0515 JapaaM +81 3 3343 1806. New Zealand, Tek +64 9 309 4212. Singapore, M +65 2926982. Spain, Tel: +341326 5220. 
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Hassle-Free Printer Sharing 

for the HP LaserJet II, IID, III and HID 
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PC 


“The ServerJet is the smoothest and most practical 
way I know to share a LaserJet” Frank], Der fler. Edito r 

PC Magazine 


Here's how you and your co-workers 
can have your own HP LaserJet 
printers without breaking the corpo¬ 
rate budget. 

It's called the ServerJet? 

Simply plug the ServerJet into the 
'Optional I/O' slot of your HP LaserJet. 
Stretch phone cable, up to hundreds 
of feet, to each computer. Then ,12 
people can simultaneously whooosshh 
documents to the LaserJet at speeds as 
fast as 115,200 baud. 

No more wandering down the hall 
with diskette in hand. 

Or borrowing someone else's LaserJet. 
Or wasting time waiting to print. 


The ServerJet is available in a variety 
of models with up to 4MB of buffer 
memory. And because your office may 
have printers other than HP LaserJets, 
ASP Computer Products offers a 
complete line of printer-sharing 
solutions. 

To order your ServerJet, or for more 
information about our full line of 
printer-sharing solutions, FAX us at: 

408 - 746-2803 

mmASP 

ASP COMPUTER PRODUCTS. INC 

160 San Gabriel Drive, Sunnyvale, CA 940S6, USA 
Telephone: 408-746*2965 • Facsimile: 408*746-2803 
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correctly append the international code 
for other countries, DTMF tone dialing is 
performed via a small speaker under the 
Psion Series 3 's case, which you can hold 
over the telephone mouthpiece . 

Word 

The Series 3 word processor (see screen 
1} is surprisingly powerful* with on¬ 
screen bold and italic type* multiple 
printer fonts* and Microsoft Word-com¬ 
patible style sheets. There is a built-in out¬ 
lining feature that works by means of 
styles: You can define an outline level for 
each style and then hide all text below a 
given level. Pressing the Word button tog¬ 
gles h idi ng on and off and so collapses and 
expands the outline. When wisely used, 
this feature compensates for the small 
screen size. I use it more as a way of navi¬ 
gating through long texts than as a struc¬ 
turing tool. The Series 3 can drive a num¬ 
ber of standard printers directly via its 
optional parallel cable, 

I found that touch-typing on the Series 
3's small keyboard is just not possible, 
due as much to the small travel and firm 
pressure required as to the size of the 
keys. However, you can type quite fast 
using the sides of both thumbs while rest¬ 
ing the Series 3 on both hands, which is 
also more convenient when you are stand¬ 
ing up or in a confined space (1 timed my¬ 
self at 30 words per minute). Even so, a 
keyboard macro/abbreviation expansion 
utility would be welcome, and Psion's de¬ 
signers confirmed that such software is 
already in the works. 

Agenda 

The Agenda application (see screen 2) in¬ 
cludes the functions of a calendar, a two- 
week planner, an appointment diary, an 
alarm, and a to-do list. The one-month 
calendar and two-week time planner ap¬ 
pear on the same screen, through which 
you navigate using the cursor keys. Press¬ 
ing Enter switches to a day-diary screen 
with slots for 14 items. 

You can change the day start time and 
item durations, but the tiny screen is a real 
handicap in this application. Long items 
automatically word-wrap over more than 
one line, and the screen scrolls vertically, 
but adjacent or overlapping appointments 
can still produce a confusing display. 
However, there are powerful repeat func¬ 
tions (by date or day of the week), and you 
can archive old appointments instead of 
just deleting them. 

There is a separate screen for day notes 
and a to-do list that rolls over tasks from 
day to day until you remove them. One 
nice detail is that when you make an 


Servcrjrt is a ircuJcmark of ASP Computer Products, Inc HP LaserJet i* u re^isicred tfstdetnuk 1 leivleii-Packijrtl Co. 

lie At CoPM '<¥> 

Hall 12, Stand A48/C47 * Hail B. Stand D37/39 
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1 mdbi 


Since 1979 mdbs has offered the most 
powerful family of application 
development tools in the world 



And we still do. 


Object/1 

Object oriented GUI development tool 
for both Windows and Presentation 
Manager applications 

KnowledgeMan 

Relational DBMS and 4GL seamlessly 
integrated with decision support tools 
for DOS/LAN, OS/2, VMS, and Sun 


MDBS IV 

Client/Server database par excellence 
for complete data modeling and high 
performance applications on a variety 
of platforms 

GURU 

Expert system application development 
environment integrating a flexible, rule 
based inference engine with Knowledge- 


UNIX 

Man’s decision support 

tools 


For more information, call: 




Australia, New Zealand 

InLelhgenL Nexus Corporation 

Ph. 03 598 7411 

Fax: 

03 598 7734 

Brazil 

Spectrum Engenharia Ltda 

Ph. 11 814 1911 

Fax: 

II 815 8114 

Canada 

lay—Kell Technologies 

Ph. 514 630 1005 

Fax: 

514630 1456 

Denmark 

Memory Data AB 

Ph. 46 8 764 6700 

Fax: 

46 8 299903 

Finland 

TT-Microtrading 

Ph. 358 0 502741 

Fax: 

358 0 5027499 

France 

I.S.B. Cegos 

Ph. 1 4609 2784 

Fax: 

1 4609 2800 

Germany {D, CH, A) 

SEMA GROUP Systems AG 

Ph. 04421 802369 

Fax: 

04421 802300 

Italy 

Daiitalia Processing (KnowledgeMan, GURU) 

Ph. 81 5500713 

Fax: 

81 5500444 


Softcom Cartegini (MDBS IV) 

Ph. 39 9210084 

Fax: 

39 9210636 

Japan 

Knowledge Engineering Laboratory Corporation 

Ph. 3 3865 7771 

Fax: 

3 3865 7008 

Lithuania 

DB Systems and Software Services 

Ph. 0122 221612 

Fax: 

0122 02206115 

Netherlands 

Information Efficiency Consultants 

Ph. 31 2154 15708 

Fax: 

31 836 768 160 

Norway 

Memory Data AB 

Ph. 46 8 764 6700 

Fax: 

46 8 299903 

Soviet Union 

TT-Microtrading 

Ph. 358 0 502741 

Fax: 

358 0 5027499 

Singapore, Indonesia, H.K. 

Apex Systems 

Ph. 65 225 8001 

Fax: 

65 224 0805 

Sweden 

Memory Data AB 

Ph. 46 8 764 6700 

Fax: 

46 8 299903 

United Kingdom 

Panelhigh, Ltd. (MDBS IV, Object 1) 

Ph. 081 866 4400 

Fax: 

081 429 3712 


S y stem s tar Ltd, (K n o w 1 edge Man) 

Ph. 0992 500919 

Fax: 

0992 554261 


Micro Data Base Systems, Inc. 

P.O. Box 6089 
Lafayelie, IN 47903 USA 
Tel. (317) 447-1122 Fax. (3 i 7) 448-6428 

Object/U GURU. MDBS JV t and KnowledgeMan are all registered trademarks of Micro Data Base Systems, Inc. 
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THE NEWLY ANNOUNCED VERSION 1.2 

RECoGjVi'Hk PLUS 


AROUND THE WORLD IN 80 LANGUAGES 



■ art accuracy rata of 99.9% on good 
quality originals. 

* is omnifont, pro-trained and trainable. 

* supports over 70 A4 sized desktop scanner 
models and over 30 output text formats. 

* recognizes over 30 latin-based languages, 
as well as Greek 

* demands very little memory. 

* includes AUGE program adapted for the 
needs of the blind. 


The fastest omnifont OCR Software 
uperating In MS-DOS and 
Microsoft Windows 3.0 environment 


Distributors: 


AUSTRALIA 

TN fil -2/450- 1538 

AUSTRIA 

- GfiAFIKOH 
goudsctisRnvbH 
Tdi 43 1-5664)0-01^0 

- Computet 2000 
GmbH 

Tot: 43-1.485611 361 

BELGIUM 

* Msurom SA. 

Ttf: 32-2/526 941 f 

* Tf*#di Carp 

Tti 32-2/466-7535 

CZECHOSLOVAKIA 

- ArJirv™ 

JM: 42-2/340070 

■ sc Stil Consul! 
GmbH 

T* (080] 6W0-754 
DENMARK 

■ Tec Mn* A-S 

TM 45,43/43 36 03 

FINLAND 

■ EirQ0«nl* Oy 
T* 3564J/735&II 

FRANCE 

■ AfuykgSA 

TH 334 MO 26 22 32 

GERMANY 

■ Computer 2000 AG 
Td 40-0&/76O4O-2S4 

■ Mac* citron AG 

TJ- 4B-8S/42-06464 


■ ftocogtiu BtowHO" 
m atfewung GmbH 
Id ;37 41/2OO103 
GREECE 

- £|H9tW Ltd 
T* 3C-17W07H1 

HOLLAND 

* Tritsd* Corp. 
Tat31.HV456.7B88 

IRELAND 

■ SMnfertAcqMfcttOT 
%*Hn* 

H 3534/366-522 

ITALY 

* Veccfnp 

TH: 30-46/577500 

JAPAN 

■ Skhshtro Ko*U 
Kasft*. Ltd. 

T* & I-52*251 -3721 

■ TddCo 

Tfli at 56^70^)58 

MEXICO 

■ MifrSfmi 

Tel 52 Sf207 t32& 

NORWAY 

* ND DataShcp AS 
Tel: 47-262 60-00 

POLAND 

■ FX Ptasd*, M. Sto- 
EOWSFM} Sip 

Tel- 4842/5*33-00 

SINGAPORE 

■ CcandirAvran Ini 


SPAIN 



fki .Span mt PtrtHQon 

Te*: 343-473-16-80 


■ CSEISA. 

H; 34 3/336-33,62 

*sm 

Td: 34 1/456 6845 

SWEDEN 

* teogort A& 

T* 46-6732-6740 

SWITZERLAND 

* Scenwt AG 

Tri 41-56/06-48-83 

* VICIAH DATA SA. 
Ttf ‘4H32/ra i£-44 

TURKEY 

■ EK*pa 

TK. 004-136-66 11 
VMTTtO KINGDOM 

* InttcOataS^kme 
IN 44-708/5474 77 

* MSL Dynamics 
(for Africa^ 

Tel 4 4.233*547-788 

■ ScartPrtnT 

Til: 44-002/560-142 
USA 

* Recognita Carp at 
America 

Tel : 40*748-9936 

YUGOSLAVIA 

■ LTS 

Te/. 36-11/180573 


Tottridogy 
Til 65/227-3277 


* Msdf ■ d.o.e, 

Tel 38-61/221830 


® SZKI Recognita Corp. 

H-1011 Budapest. Iskolau. IS 
Letters H i251 Budapest. P.O.Box 55, Hungary 
Tal: 3S-1/201-S452,36-1/201-S925 ■ Fa* 36- 1/2&17607 
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Screen 1: Not only is the word processor 
compatible with Microsoft Word, hut it 
supports a full range of screen fonts as 
well. A number of printer drivers are 
provided , allowing Hhe screen image to 
be transferred easily to paper, i 
-U-!- 
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Screen 2: When viewed in day mode, the 
Agenda shows all the day's 
appointments that will fit on the screen t 
revealing at the top of the screen the first 
item on the to-do list 



Screen 3: The world clock displays the 
home time on the right side of the 
screen and the time in the selected city 
on the left side. At the bottom of the 
screen , details like sunrise and sunset 
for a selected city are also shown. You 
can add cities that are not in the 
database. 


anniversary day note* Agenda automati¬ 
cally offers an alarm several days prior— 
to allow for shopping time. 


independent repeating alarms from the 
Time application, which is also where 
you set the clock time and date. You can 
choose either an analog or a digital clock 
display, as well as various time and date 
formats. 

Time also lets you define your own 
start of a week and workdays—a boon for 
freelancers and other non-nine-to-fi vers. 
Time knows about European, northern, 
and southern summertimes, which you 
can toggle on and off from a menu . 

World 

The World application is the best V ve seen 
of its kind. Everybody knows how to dis¬ 
play a world clock, but Psion has included 
a database of practically every country 
name and the major towns within coun¬ 
tries (e.g., over 70 in the U.S.). What's 
more, you can add your own towns, with 
map references, Greenwich Mean Time 
offsets, and phone codes (see screen 3). 

As you browse or search for a town, the 
cursor shows the town's position on the 
world map, with the local time, phone 
code, times of sunrise and sunset, and dis¬ 
tance from your current home city. Trav¬ 
elers will buy the Series 3 for this feature 
alone. 

Calculator 

At first sight, the Calc application looks 
boring; it's more or less a blank screen 
with no fancy graphics to emulate a pock¬ 
et calculator. You type expressions on the 
bottom line, and the results scroll up 
the screen like a paper tape. However, it 
has most scientific functions built in- 
including trigonometry, logarithms, and 
exponentials—and 10 memories that you 
can rename and use like named variables. 
By moving the cursor up onto the “tape,” 
you can instantly copy any expression 
back to the input line and reuse it, making 
complex calculation sequences easy. 

Most impressive of all, you can write 
your own functions in OPL and then call 
them by name from the calculator. Any 
OPL procedure that returns a numeric 
value and makes no other screen outputs 
can be called, so the possibilities are vir¬ 
tually endless. 

Another neat touch is that the evaluator 
from Calc is available in other applica¬ 
tions like Data and Word—in fact, wher¬ 
ever a text editor is available. Just mark 
any arithmetic expression and then press 
Psion-V, and its value will be inserted at 
the cursor. 


Time 

In addition to being able to set alarms 
from the Agenda, you can set up to four 


Organiser Programming Language 

There is not room here to cover OPL in any 
depth. Like its Organiser predecessor, it 
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ANNOUNCING 

PASCAL^ 

A High Performance Option 
For Turbo Pascal Users 

We agree that Borland Turbo Pascal® is a great street 
machine* But when your applications demand the 
ultimate in performance, the Stony Brook Pascal + 
optimizing comp Her has the extra power you need — and 
an unbeatable list of standard features, 

DON'T CHANGE A LINE OF YOUR CODE 

It couldn't be easier to trade up to Pascal + . We're 100% 
language-compatible with Turbo Pascal V6. You don't 
change your Turbo Pascal programs at all. Just compile 
with Pascal + and get: 


AND WE DO WINDOWS! 

Stony Brook Pascal + comes with 
full support for Microsoft Windows 3.0* 
We provide the interface units, and you use the 
windows API exactly as you would with Microsoft C. 

In fact, anything you can do with 
Microsoft® C or TurboC®, you can do 
with Stony Brook Pascal + ! 

So get on the track with Stony Brook Pascal + . You'll 
qualify for races you never could enter before. 


Execution speeds up to 100% faster 
Code size up to 30% smaller 

You get fully optimized code with NO difference in your 
program's operation! 

ELIMINATE ROADBLOCKS 

Pascal + comes fully equipped to handle ANY 
programming problem you encounter. Unlike Turbo 
Pascal, we produce standard Microsoft® objects, support 
all memory models, and give you complete control over 
procedure-calling and parameter passing conventions. 

INSTANTLY LINK TO OTHER LANGUAGES 

With Pascal + it's easy to interface with code written in 
any other language* This means, for instance, that you 
can have immediate access to millions of lines of 
commercial library code written by and for C 
programmers. 


CALL NOW OR WRITE FOR INFORMATION 


800/624-7487 * 805/496-7429 Fax *805/496-5837 Owterffe iZ5. 



IS7 E, Wilbur Rd„, Suite 9, Thousand Oaks, CA 91360 
Makers of Stony Brook Professional Modula-2 and QuiekMod 


SAVE $100! 


WITH OUR SPECIAL 
INTRODUCTORY OFFER! 


Buy directly from us by 3/31/92 and pay only: 
$295 ^ ^Canada $395 after suffer spires 

$375 $475 after uffer expints 


Turbo Pascal and Turbo C are registered trademarks of Borland International, Inc * Microsoft and Windows are registered trademarks of the Microsoft Corporation * 
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INTERNATIONAL FIRST IMPRESSIONS 


The Psion Series 3 Hardware 


T he Psion Series 3 is attractively 
packaged, showing the sort of de- 
tailed attention to design that is 
all too rare in British products. 
Finished in speckled matte gray with 
pleasingly rounded, ribbed contours, 
the Series 3 is smaller than the Sharp 
IQ t with external dimensions of 6.5 by 
0.9 by 3.3 inches. Its weight (including 
batteries) of 0*58 pound makes it 
pocketable, although you will feel its 
presence* 

The Series 3’s cl am shell-style case 
has no latch but is held shut by the toggle 
effect of the hinged battery compart¬ 
ment, which swings downward to form a 
“foot" that supports the machine at a 
comfortable reading angle. The 40-col¬ 
umn by 8-row LCD screen is set in the 
case lid, which is held open by the 
spring at a shallow 160-degree angle to 
the keyboard. The Series 3 incorporates 
the same Hitachi Double Retardation 
Film LCD technology thafs in the 
MC40G and 600 laptops, giving superi¬ 
or contrast compared to norma! su- 
pertwist displays. Battery life is 


claimed to be 80 hours on two A A alka¬ 
line batteries, with a button-style lithi¬ 
um battery for backup. 

The Series 3’s keyboard has a PC- 
style QWERTY layout, complete with 
two shift keys, a space bar, Control and 
Psion (like Alt) modifier keys, and an 
inverted “T" of cursor keys. There’s no 
room for a separate numeric keypad, 
however. The small square keys use 
membrane switches and, thus, have 
very little travel or tactile feedback. In¬ 
stead, an audible click provides confir¬ 
mation. 

Beneath the Series 3*s case, at either 
side, are two slots covered by hinged 
flaps for Psion’s proprietary solid-state 
disk storage cards, which behave like 
DOS drives A and B* The internal 
RAM disk is called drive M; it automat¬ 
ically gets allocated any RAM not in 
use by applications. My review machine 
came with a 256-KB flash memory 
card, but you can buy flash cards with 
up to 2 MB and static RAM (SRAM) 
cards with up to 1 MB (although these 
sizes are still stunningly expensive). 


The Series 3 uses a 4-MHz NEC V30 
(80C86-compatiblc) processor and 
holds its operating system and built-in 
applications in 384 KB of internal 
ROM* Models with 128 KB or 256 KB 
of main program memory are offered, 
but the 128-KB mode! is not easily up¬ 
gradable to 256 KB after purchase. You 
cannot expand program memory on 
either model by adding cards; SRAM 
cards provide RAM disk, not program 
memory space. 

I strongly recommend spending extra 
money to get the 256-KB model. On the 
test machine, the built-in applications 
all ran simultaneously (even though my 
address database on the flash card was a 
whopping 98 KB) while still leaving 
room for a 100-KB RAM disk to hold 
temporary data files. 1 checked with 
some of Psion’s own programmers who 
confirmed that a 256-KB model with 
one 256-KB flash card is the standard 
setup in-house; for serious OPL devel¬ 
opment work, they tend to add a 256-KB 
SRAM card in drive B to give extra 
RAM disk space* 


uses a syntax that combines elements of 
modern structured BASIC, Pascal, and 
C. It s fully modular, as you can write 
only named, parameterized procedures, 
with the first procedure in a file acting as 
the main program. A full-screen, folding 
text editor (using the same engine as 
Word) is provided. It can collapse pro¬ 
gram text to show procedure names only* 
The language is compiled to a pseudo¬ 
code, and the executable files (extension 
,OPG) get stored to disk for future use, 
OPL has been greatly enhanced for the 
Series 3 with full support for the DOS file 
system. Most notable, though, is the in¬ 
clusion of a h igh-le vel interface to the GUI 
routines* In a few lines of code, you can 
write programs that use the same menus, 
dialog boxes, and pick lists as the built-in 
programs, and you can even install them, 
complete with icon, as full-fledged appli¬ 
cations. Psion supplies the OPL reference 
manual on a flash card along with some 
demonstration programs, so you can pro¬ 
gram on the move using on-line documen¬ 
tation. My hunch is that the Series 3 will 
attract a lot of hobbyist programmers— 


PL combines 
elements of modern 
structured BASIC, 
Pascal, and C. 



good news regarding software avail¬ 
ability, 

OPL is not very fast through the bench¬ 
mark loops (it runs the Sieve of Eratosthe¬ 
nes benchmark program in 28 seconds 
per iteration), but the built-in procedures, 
such as the graphics application program¬ 
ming interface routines, run at machine- 
code speeds. For professional develop¬ 
ers, there is a PC-hosted C development 
system based on JPFs TopSpeed compiler* 


System 

The left-most program “button" is called 
System, and this is Series 3*s equivalent of 
the operating-system level. When you 
press it, you see a horizontal row of icons 
on the screen (scrolling right and left if 
necessary) showing which applications 
are currently installed and running. Be¬ 
neath some of these icons is a vertical list 
of filenames, with the currently open file 
or files displayed in bold. This System 
screen provides you with an alternative 
way of launching applications: You move 
the cursor to the filename you want to 
open and press Enter. 

The database and word processor ap¬ 
plications both allow you to open several 
files at once by pressing Shift-Enter, and 
you can switch between files instantly 
from inside an application by holding 
down the Shift key as you press the appli¬ 
cation’s button. 

Pressing Tab while in the System 
screen brings up a di rectory box much like 
the Windows File Manager. The Series 3 
uses a fully DOS-compatible file system 
complete with hierarchical directories, 
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MICROSOFT A BORLAND 

Sa^ pf-tucif: 


PROGRAM EDITORS 


NEW MULTI'EDIT V6 includes new C-Hke macro 
language, real-time DOS output window, faster virtual 
memory manager, binary & Unite tile editing r XMS 
support, etc. etc. CALL US FOR MORE DETAILS, 
including update pricing. 

NEW MULTI-EDIT LITE must be the bargain editor of 
the year* No macro language, but most other features 
of Standard ONLY £49. 

OTHER NEWMULlhEDIT ADD-ONS: MULTI-TAGS 
hypertext source code browser # £29, EVOLVE for 
dBase or Clipper & £65, GUIDEJt context-sensitive 
on-line hypertext reference manual for C++ § £95 or 
Turbo Pascal 6 @ £20. 


Brie) 

DOS 

£199 | 

EC Editor 

DOS 

E4Q 3 

Epsilon v5 

DOS 

ties | 

Kedii v4 

DOS 

£96 J 

Multi-Edrt Lrte v6 

DOS 

£49 j 

MulEr-Edit Standard vG 

DOS 

£75 J 

Multi-Edit Professional v6 

DOS 

PUD | 

Norton Editor v2 

DOS 

£45 j 

FVCS Prof Editor 

DOS 

£195 

QEdit Advanced 

DOS 

£45 1 

Vedt-Plus v3.5 

DOS 

£120 

Kedft v4 

OS2&DOS 

£105 I 

Epsilon v5 for OS/2 

OS2 

£165 | 

QEdil Advanced ror OS/2 

OS2 

£62 J 

PVCS Prd Editor 

0$2 

£195 ! 

MIX Editor 

CPM-ZS0 

£25 1 

Vedit-Flus v2.33 

CPM-BO 

£110 


Comms 


For more information please call us. 


PROGRAMMING TOOLS 7 

Ada Compilers 

Algol Compilers 

Assemblers & Libs 

AWK 

| Basic Compilers 

Basic Interpreters 

Basic Utilities 

Basic Libraries 

j C Compilers 

C Utilities 

CInterpreters 

C Libraries 

C++ 

Co bo! Compilers 

i Comm s. Libraries 

Cross Assemblers 

Database Libs. 

Debuggers 

Dis»assein biers 

Editors 

Forth 

Fortran Compilers 

Fortran Libraries 

Graphics Libraries 

Icon 

Unkers/Locaters 

Lisp 

Logo 

Modula-2 

Object Oriented 

Pascal Compilers 

Pascal Lihrarfes 

Prolog 

Re xx 

Screen Libraries 

Smalltalk 

R I 

We stock many items for which there Is no | 

space in these advertisements. 


| C Asynch Manage* 

DOS 

£130 

| C Comms Toolkit 

DOS 

£89 

1 Essent&ai Comms 

DOS 

urn 

I Greenleaf Commbb 3,2 

DOS 

£195 

Sifvercomm C Asynch 

DOS 

£140 

Database 


Btrieve 

0S2.Wrn.D03 

£390 

C/Database Tralchesi 

DOS 

£45 

C-lndex/Plus 

DOS 

ET75 

G-tree Plus 

DOS 

£350 

: CodeBase 4.5 

DOS 

£215 

CQL 

DOS 

£270 

O-ISAM 

DOS 

£325 

dh-VlSTA DBMS Object 

DOS 

£425 

Es&eniiai Btree 

DOS 

£110 

Fair com Toolbox Prof v2 

DOS 

E6S0 

Pro-C & Workbench 

DOS 

£799 

SottFocus Btroe/I$AM 

DOS 

£80 

I Syoefo.C Network 

DOS 

£695 

ASSEMBLERS 


MSMA3M PD5 v6 

OS2&DOS 

£75 


FharLap 38600$ Ext SDK 

DOS 

£330 


PharLap 386IASM/Unkloc 

DOS 

£830 


Optasm 

DOS 

£125 


Turbo Debugger & Tools 

DOS 

£89 


25O0AD ZBO ASM 

CPM-Z80 

£70 I 


SLR ZGQASM 

cpm-zgo 

£40 


SLR ZBQASM-PLUS 

CPM-ZB0 

£140 


SLR MAC 

CPM-Z8G 

£40 


SLR MAC-FLUS 

CPM-ZSO 

£140 


SLR 180 (64160} 

CPM-Z8G 

£40 


SLR 1 emUS (64160) 

CPM'ZBO 

£140 1 


VGVAGE 

; * 



THEC J 

Refer also to the C++ section, 

C COMPILERS C INTERPRETERS 

New V5 Instant-C isMSCV6 compatible. 
C-ierp V3.5 


NEW MICROSOFT C/C++ 7.0-see C++ section. 
Only £150 for existing Microsoft C owners (if bought 
before 1/2/92 - m need proof of purchase). 


Instant C V5 


Aztec CBfi-c 

DOS 

£275 

Microsoft C 6.0 

OS2&Win&DOS 

£222 

MS C 3 Win SDK 

OS2&Wln&DOS 

£335 

MS QuickC 2.5 

DOS 

£50 

MS QuickC 5 QuiCkAsm 

DOS 

£83 

MS QuickC for Windows 

Win 

£95 

Topspeed C Std 

0GS 

£110 

Topspeed C Ptd 

WinSDOS 

£165 

Watcom C 8,5 

OS24Win&DOS 

£295 

High C 386 Local 1.7 

PL386 

£505 

High C 386 Global 2 3 

PL386 

£650 

tnlel 386 C Code Builder 

Wm&3B6 

£399 

NDP 386 C 

366 

£545 

Watcom C 8.5/385 

Wm4386 

£495 

Topspeed C Prof 

0S2 

£165 

Aztec Cll-p 

CPM-BO 

£120 

Aztec Gil-c 

CPM-BO 

£200 

Hi-Tech C 

CPM-ZB0 

£105 

MixC 

CPM-Z0O 

£35 

Aztec C68K MPWC 

MAC 

£110 

Aztec C&SK/Am-P 

AMIGA 

£120 

Aziec C68K/ST-P 

ATARI 

£120 

Hi-Tech C 68000 

ATARI 

£140 

Prospero C 

ATARI 

£55 


We supply2500AD, Avocet, Aztec, Lattice, IAR and 
Hi-Tech Cross Compilers hosted on DCS and 
targeted on ZBO, 6502. 6801. 68HCtt. 6301, 6809 . 
7811,8051 . 8096 & 68000/020. Please call for 
information or advice. 


MicrosoK Basic PD$ 7.1 
Microsoft C,'C+> 7,0 
Microsoft C a Windows SDK 
Microsoft Cobat 4.5 
Microsoft Fortran S.1 
Microsoft Macro Assemble* 6,0 
Microsoft Pascal 4v0 
Microsoft QuickBASIC 4.5 
Microsoft QuickC 2.51 
Microsoft QuickC & Assembler 
Microsoft QuickC tor Windows 
Microsoft Quick Pasta I 1.0 
Microsoft Source Profiler 
Microsoft Visual Basic 
Microsoft Windows 3.0 
Microsoft Windows SDK 3,0 
MS Multimedia Dev Kit 
MS MDK & SB Pro Card 
Borland C++ 3,0 
Borland C+ + 3 ATX 3.0 
Bartend Corporate Prod Pack 
Turbo C++ 

Turbo C++ & Turbo Vision 
Turbo C++ for Windows 
Turbo Debugger & Tools 
Turbo Pascal 6,0 
Turbo Pascal Professional 6.0 
Turbo Pascal for Windows 
Paradox 3.5 
Paradox Engine 2,0 

WITH RILL TECHNICAL SUPPORT 


£222 
£222 
£335 
£435 
£205 
£75 
£139 
£50 
£50 
£83 
£95 
£50 
£45 
£95 
£70 
£225 
£225 
£385 
£199 
£295 
£330 
£50 
£S9 
£85 
£89 
£69 
£137 
£103 
£340 
£333 


I’ROt OG LANGUAGE 

Arily Standard Prolog 

DOS 

£82 

Arily/Prdlog Comp, vS 

DOS 

£515 

Arily/Prolog InL v6 

DOS 

£220 

Educ.Prdocj (ADA) 

DOS 

£28 

FS Prolog (ADA) 

DOS 

£45 

VMI Prolog (ADA) 

DOS 

£75 

VML Prolog (ADA) 

DOS 

£135 

LPA Prolog Prof Prog Ed 

DOS 

£300 

Rex Pack Prog Edition 

DOS 

£750 

micro+Prolog v3 1 

DOS 

£69 

FDC Prolog 

DOS 

£240 

Pratog++ Pack Prog Ed 

DOS 

£375 

Anty/Protog Comp 

OS2 

£745 

Micro-Prolog v3.1 

CPM-B6 

£69 

Micro-Prolog v3.1 

CPM-Z80 

£69 

LPA Mac Prolog v3 

MAC 

£450 

& TOOLS 

rr # 

Graphics 



Essential Graphics Kernel 

DOS 

£130 

Essential Graphics GUI 

DOS 

£105 

GFX Graphics 

DOS 

£80 

Graphic 6.0 

DOS 

£305 

graphics-MENU b Data Entry 

DOS 

£180 

GSS GDT 

OS2.DOS 

£425 

GX Graphics 

DOS 

£120 

GX Effects 

DOS 

£120 

GXTexI 

DOS 

£90 

HALO Professional 2.0 

DOS 

£270 

HGraph 

DOS 

£80 

MataWlNDOW 

DOS 

£165 

MetaWINDGW/Ptus 

DOS 

£220 

PCX Programmer's Toolkit 

DOS 

£150 

Real-Time Graphics & M7CT 

DOS 

£145 

TEGL Windows Toolkit j| 

DOS 

£70 

Screen 



C Windows Toolkit 

DOS 

£59 

C-Scape + LocMFeel 

DS2SD05 

£370 

C-Worthy & cwArobitect 

DOS 

£389 

Greenleai Datawlndows 

DOS 

£215 

MEWEL Window System 

DOS 

£195 

MEWEL Toolbox 

DOS 

£165 

Panel Plus II 

DOS 

£260 

ProtoView 

Wan 

£750 

TesSeRact CXL 

DOS 

£42 

Vermoni Views V3.D 

DOS 

E325 

Vitamin C V4.0 

DOS 

£250 

General & Sundry Libraries 


c Tools Plusfl.o 

DOS 

E105 

GodeRunner 

DOS 

£140 

C Utility Library 

DOS 

£140 

Greenleaf Functions 

DOS 

£125 

Heap Checker 

DOS 

£30 

Heap Expander 3.0 

DOS 

£65 

Hold Everything 

DOS 

£130 

PDK £1, £2, £3 

DOS 

£70 

PowerSTQR 

DOS 

£65 

Residents 

DOS 

£135 

TesSeRact TSR Dev Sys 

DOS 

£42 

Turbo C Todls/2.0 

DOS 

£105 

WKS Library 

DOS 

£160 

Malh & Scientific 


C/Maih Todchest & Grafix 

DOS 

£45 

G Lang Sci Lib 

ANY C 

£160 

Huge Virtual Array & NAT 

DOS 

£215 

Marhpak 87 

DOS 

£85 

Science & Eng Tools 

DOS 

£79 

Tools 



C/Utilities Todchesi 

DOS 

£45 

C-Clearly 

DOS 

£85 

Clear* for C 

DOS 

£140 

CodeChecR Prof 

DOS 

£435 

LALR Pro 4,2 

DOS 

£275 

MKS LEX & VACC 

DOS 

£165 

PC-Unt 

0S26DOS 

£85 

PCYACC Prd 

DOS 

£435 

Source Print 

DOS 

£75 

Tree Diagrammer 

DOS 

£75 


DISK COPYING 


We can copy files to and from SOD disk formats 
including CP/M, CP/M-BG, MS- DOS, PC-D05, 
APPLE, SIRIUS, BBC, TORCH, APRICOT, HP-150, 
TRSOOS, AMSTRAD, ATARIST, MACINTOSH. 
Our charge is El0.00 + disk + VAT with discounts 
on small quantities and disks are normally 
despatched within 24hrs of receipt. 

For more information calf us. 
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INTERNATIONAL FIRST IMPRESSIONS 


Second Opinion: 

Using the 128-KB Machine 


he entry-level price of the Psion 
Series 3 is very attractive for 
spur-of-the-moment buyers. At 
£199,95, the machine looks af¬ 
fordable in the dealer’s window, but is it 
worth spending the extra £50 on the full 
256-KB version? 

The 128-KB machine will multitask 
most applications provided with the ma¬ 
chine. But it will only do that with no 
RAM disk, so you can’t store data in the 
machine unless you terminate some ap¬ 
plications or add a flash EPROM card. 
The least expensive flash card costs 
£39.95, so it would be possible to have a 
fully functioning, practical machine for 
less than the cost of the 256-KB model, 


but a number of points should be noted. 

Flash EPROMs can be erased only in 
their entirety. Erasing a single file sim¬ 
ply removes it from the directory list¬ 
ing—it doesn’t free up the space the file 
was using. The only way to reuse the 
space is to copy the data off the flash 
card and then format it. 1 tried this with 
two flash cards installed, and it proved 
very simple. It would be trickier with a 
single flash card, as the files would have 
to be copied to a remote machine, thus 
requiring the purchase of the PC or Mac 
link program. 

Second, having multiple copies of the 
word processor running won’t be possi¬ 
ble if you want to multitask other appli¬ 


cations, Luckily, once the system mem¬ 
ory is used up, the Series 3 gracefully 
declines to run any further applica¬ 
tions, so there is no risk of losing data. 

Generally, I found using the 128-KB 
machine to be no problem. On some oc¬ 
casions, the “No system memory” mes¬ 
sage became frustrating, and using the 
machine would have been almost im¬ 
possible without at least one flash card 
to store data on. If the price differential 
was greater, I would recommend the 
128-KB machine for occasional users. 
But as the differential is so small (only 
£50), it is hard to see any real advantage 
in buying the less-expensive machine. 

—Andy Redfern 


but it normally hides this fact from you. 
Each built-in application actually has its 
own predefined directory and unique file 
extension, which the application adds 
automatically. 

Computer novices can operate the 
Psion Series 3 simply by pressing the but¬ 
tons and naming their files FRED, MY- 
STUFF, or whatever without ever know¬ 
ing about directories or paths. However, 
DOS-literate users can employ the file 
manager to see that FRED is real ly called 
A:\DAT\FRED.DBF and that it occu¬ 
pies 2341 bytes. You can copy, delete, 
move, or rename the file as if you were in 
DOS. You can even tag groups of files. 
The System screen also enables you to in¬ 
stall applications from internal ROM or 
external cards into memory and to remove 
them again. When you “remove” a built- 
in application, it ceases to use up any pro¬ 
gram memory, although it is obviously 
still in ROM. 

If you have purchased the optional 3 
Link package and a PC (or Macintosh) 
serial cable, you can turn on the Remote 
Link option in System, and the file system 
of your PC will become available from 
the Series 3 as a new disk device called 
REM::C:\ (for example). You can then 
copy, delete, or rename files in either di¬ 
rection at 9600 bps. This is a full net¬ 
work-style remote file system and not just 
a file transfer utility, although you cannot 


at present actually execute programs on 
the remote machine. 

The plastic bulge halfway down the 3 
Link cable contains extra ROM programs 
(which seem to inhabit a new drive called 
C), namely a modem communications 
program with a script language based on 
OPL, a script editor, and several prewrit¬ 
ten scripts for logging onto BIX, CIX, and 
MCI Mail. The communications program 
has grown-up features like capture-to- 
disk and file transfer via XMODEM and 
Y MODEM protocols. There’s even a neat 
feature for storing system passwords and 
phone numbers in symbolic variables so 
you don’t need to embed them in your 
scripts for all to read, (The Series 3 can 
also be passwordprotected.) 

The System application is also where 
you check memory usage and battery life. 
The memory display is brilliant, showing 
a bar chart of used versus free memory as 
well as which portions are used by each 
application as you cycle with the cursor 
keys. Unfortunately, the battery indicator 
does not present a bar chart (as on the 
Psion MC400 notebook), but only the 
words Good and Low, An alarm is pro¬ 
vided, however, to warn you when the 
main battery reaches a low level. ■ 


Dick Fountain is a BYTE consulting edi¬ 
tor living in London . You can contact him 
on BIX as “dickp. ” 


THE FACTS 


Psion Series 3 

(Prices include U.K. VAT charged 
at 17.5 percent.) 

Psion Series 3 with 128-KB of 
RAM, £199.95; 
with 256-KB of RAM, 

£249.95; 

RS-232 serial l ink (IBM or 
Apple), £69.95; 

Parallel printer link, £29.95 

Solid-state disks; 

Flash cards: 

128 KB, £39.95 
256 KB, £69.95 
512 KB, £119.95 

1 MB, £199.95 

2 MB, £299.95 
SRAM cards: 

128 KB, £79.95 
512 KB, £199.95 
1 MB, £299.95 

Psion U.K. pic 
85 Frampton St. 

London NWS 8NQ 
U.K. 

44-71-262-5580 
fax: 44-71-402-3144 

Circle 1106 on Inquiry Card. 
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This printer knows how precious your time is. 


rfi CeBIT 92 

LAJ HANNOVER 


11. - 18. MARZ 1992 

Halle 4 G30/42. Mallei 214302/304 


New from Minolta: Laser Printer SP3500. 


See for yourself how the new Laser Printers SP35GG and SP30QG con 
be real time-savers in your business. Thanks to powerful RISC technology (AMD's 
29K® 'fomtly) they feature extremely fast data-processing speed, giving the 
least passible delay between data JV transfer and 

printing, You get 10 pages per minute a su P erb 

•#*\ #m\ 

print quality. The unbeatable com- l( t r v filtration of 

Minolta Fine-ART (Advanced Resolution Technology), the brilliant Micro-Toning 
System, Truelmoge™ 2 software (standard for SP35Q0 and optional tar SP3QQG), 
Font Flexibility and Multi-Emulation. So ... don't waste a second making up your mind 

Fax * Copiers * Laser Printers Minolta, The simplicity of intelligence. 



MINOLTA 


Minolta GmbH ■ 0 E*0. - In den Kolkwiesen 68 - D-3012 Langenhogen 1 - lei (06 11} 77 00-0 


* 29K' is regrstered trade mark at Advanced Micro Devices, lnc~ 2 TruelrtiG£je iU t$ Irgde mark al Micro Sort Carp 
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ideo-adapter makers are 
W currently engaged in a 
race to launch cards based on a 
new generation of GUI accel¬ 
erator chips from manufac¬ 
turers such as Tseng Laborato¬ 
ries, Weitek, S3, and Western 
Digital. The GainTEC GXA 
card is one of the first of these 
products. It's based on the 
86C911 chip from S3. 

The 86C911 is a dedicated 
graphics coprocessor with an 
instruction set that’s opti¬ 
mized to speed up the graphics 
operations that are most heav¬ 
ily used in GUIs such as Win¬ 
dows 3.0, OS/2 Presentation 
Manager, and X Window Sys¬ 
tem. Such operations include 
BitBlts, image transfers, line 
drawing, and clipping during 
drawing and color expansion. 
The 86C911 also supports a 
hardware cursor, thus remov- 
ing this overhead from the 
CPU. 

Most important, however, 
the 86C911 can access video 
RAM (VRAM) directly, by 
using linear addressing and a 
fast local bus. This avoids the 
PC-bus bottleneck that slows 
conventional “dumb” Super 
VGA systems. 

The GainTEC GXA is a 
three-quarter-length card 
containing little more than an 
86C9H, an 8-bit palette D/A 
converter chip, and l MB of 
V RAM. As an option, you can 
replace the DAC chip with one 
from Sierra that supports a 15- 
bit direct mode that allows 
32,000 colors on-screen si¬ 
multaneously. 

To install the GXA card, 
you merely set the position of 
three jumpers that select the 
maximum scan and refresh 
rates your monitor can handle, 
plug the card into a 16-bit slot, 
and connect your monitor. 
The GXA will drive displays at 
resolutions of up to 1024 by 
768 pixels (noninterlaced) at a 
72-Hz refresh rate, and 1280 
by 1024 pixels (interlaced) at 
43 Hz. 

S3 claims that the 86C91 i is 


TERNATIONAL SHORT TAKES 


Gaining Speed Under Windows 3.0 



100 percent register compat¬ 
ible with VGA, MDA, CGA, 
and Hercules. You should be 
able to run most older software 
without needing any special 
drivers. However, things did 
not prove so easy for me. 

I could not get the GXA to 
work on either of the machines 
I regularly use for testing—an 
HM Systems 386SX Minstrel 
and an Elonex PC-433—even 
after disabling their on-board 
VGAs and VGA BIOSes. The 
GXA importer thus lent me a 
386DX machine from Long- 
shine (with an AMI BIOS), on 
which the GXA worked fine. 

Once I had the GXA run¬ 
ning, it worked with all the 
VGA software I threw at it, in¬ 
cluding Nextbase's Auto Route 
and Autodesk's Animator 
Pro. I received some drivers 
for Windows 3,0, AutoCAD, 
Lotus 1-2-3, WordPerfect, 
and several DOS-based CAD 
packages. 

I installed the Windows 3.0 
drivers and verified that Win¬ 
dows 3.0 would run in resolu¬ 
tions of 640 by 480 pixels with 
256 colors and 1024 by 768 
pixels with 256 colors (inter¬ 
laced) on a twin-frequency 
Elonex Super VGA monitor, 
although Windows was not 
happy with a resolution of 800 
by 600 pixels with 256 colors 
(noninterlaced). 

Bundled with the GXA are 
two (non-Windows) graphics 
programs from Noble Campi¬ 
on. The first is Cameo Paint, a 
powerful 256-color painting 
program. The other is Cameo 
Image, an image-processing 
program that can read, man¬ 


gle, and write just about every 
graphics file format you've 
ever heard of, including PCX, 
BMP, GIF, TIFF, and all fla¬ 
vors of Targa. Cameo Image 
supports a host of input de¬ 
vices, including scanners and 
video-frame grabbers, and 
JPEG compression. Cameo 
Paint also supports frame 
grabbing, 

I received a copy of a public 
domain Windows benchmark 
suite that tests BitBlts; line, 
arc, and polygon drawing; 
clipping; and text scrolling, I 
ran the tests in native VGA 
640- by 480-pixel 16-color 
mode versus the GXA in 64CL 
by 480-pixel 256-color mode. 
The tests clearly showed the 
objective performance advan¬ 
tage offered by the GXA card. 
On average, BitBlts were nine 
times faster, drawing was five 
t i me s faster (but u p to 3 51 i me s 
faster for diagonal lines), and 
rubber-banding, scrolling, and 
erasing windows were five 
times faster. Dialog boxes and 
text writing were done twice 
as fast. 

What these figures imply 
for the perceived performance 
of typical Windows applica¬ 
tions is less clear-cut, how¬ 
ever. I timed scrolling through 
a long Word for Windows 
document and found only a 20 
percent improvement using 
the GXA card; a fiendishly 
complex shaded drawing in 
Harvard Draw showed a 30 
percent improvement in the 
screen refresh time (which 
still left it unacceptably slow). 
Both these programs appeared 
to be limited more by CPU 


processing time than by draw¬ 
ing time (which was surpris¬ 
ing for Harvard Draw). 

The Windows interface 
didn't feel dramatically more 
responsive using the GXA 
card on my 33-MHz 386 test 
machine in 386 enhanced 
mode, where many Windows 
operations seem to be disk 
bound rather than drawing 
bound. I would expect far 
more noticeable subjective im¬ 
provements on 286 or 386SX 
machines. 

The GainTEC GXA card is 
clearly capable of delivering 
substantial performance in¬ 
creases to the right Windows 
(or other) graphics programs. 
To justify its purchase, how¬ 
ever, you should examine 
whether drawing speed is 
truly the bottleneck for your 
principal application. For 
AutoCAD, Windows desktop 
publishing and CAD pack¬ 
ages, and any program that 
uses outline fonts, the answer 
is likelytobeyes. But for other 
programs, a faster hard drive 
might prove to be a better in¬ 
vestment. The compatibility 
problems I experienced were 
worrying, but most of them 
may well have been solved by 
the time you read this. 

—Dick Fountain 


THE FACTS 


GainTEC GXA 

£345; Sierra DAC 
option, £20 

Requirements: 

IBM AT with one free 
16-bit slot and a CGA 
monitor or better. 

Scene Double 
2 Glendale Ave. 

Edgware 

Middlesex HA8 8HG 
U.K. 

44-081-958-3639 
fax: 44-81-958-3639 

Circle 1210 on Inquiry Card. 
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(Europe) Ltd. 


EUROPE IS NOW OPEN FOR FREE! TRADE. 

WE GUARANTEE TO BEAT ANY ADVERTISED EEC 
LANDED PRICE ON MEMORY MODULES. 

*NO EEC IMPORT DUTY. *100% Compatible. *5 Year Warranty. *Risk Free ’''Easy to 
Install High Quality products *Full Range of Products. ^Transport Cost from £7 in EEC. 


For a Fast Response Contact Us FIRST on 
Tel:372-1917 or Fax:625-7649 (7Lines) 
Codes: (UK 071), (International 4471) 


Price £ I 


AST 

Premium Exe. Note BooklMB £ 
Premium Exe. Note Book4MB 1! 
Premium 386/33TE SMB 2f 

Compaq 

1MB Module 113131-001 4 

4MB Module 113132-001 12 

1MB Board 113644-001 7 

4MB Board 113645-001 17 

4MB SLT/386 110237-001 19 

4MBLTE/386 1121125-2 34 

DELL 

1MB 325D 3102505 5 

4MB 325D 3102506 23 

Epson 

1M Kit Equity IIE,386/20/25 55 

2MB Kit Equity HE,386SX 90 

IBM PS/2 

2MB 6450604 65 

2MB 6450608 65 

MCRAM4-Up to 4MB. For all 
MCA ComputersJBM 1D(0K) 109 
MCRAM8.2 serial Ports(OK) 175 
MCRAM32 Plus *** NEW *** 

Up to 128MB of Memory(OK) 169 

NEC 


4-8MB PowerMate SX+ 

399 

2MB PowerMate 386/25 

160 

Sun 



SMB 

4/330/4/370 

279 

16MB Sparc4/40/60/65 

580 

Toshiba 



T1000/T2000 

2MB 

95 

T1000/T2000 

4MB 

205 

T1000/T2000 

8MB 

350 

T1200XE 

2MB 

68 

T1600 

2MB 

68 

T3100SX 

2MB 

68 

T3100SX 

4MB 

142 

T3200SX/C 

2MB 

68 


Address: 

36A, Kilburn High Road 
London NW6 5UA 
UK 


Price £l 


TOSHIBA (continued) 

T3200SX/C 4MB 142 

T5100/T5100C 2MB 73 

T5200/T8500 2MB 73 

T5200/T8500 SMB 357 

Laser Printer Memory 
HP msi 1MB 52 

HP mSi 4MB 149 

hp m/nro/mp imb 42 

HP II/IID 2MB 75 

IBM User 4019/E 1MB 55 

Panasonic 4450i/4420 55 

Epson EPL 6000 1MB 55 

Epson EPL 7000 1MB 55 

OKI Data 400 1MB 69 

OKI Data 800/820 1MB 120 

Cannon LBP-4 1MB 133 

Printers 

HP mp (220V) 685 

HP III (220V) 1005; 

HP HID (220V) 1690 

Toner Cartridges for HP II1P 46 
Toner Cartridge for HP III 49 
Deskjet 500 283 

Cannon bubble jet 185 

LaserPix 3.0 *NEW * 
Increases Resolution of HP 
Printers to 2400 1299 

NoteBook/Portables 
True 32-Bit Computer Power. 
386DX-20MHZ, V G A,2-8MB,on 
Board. Auto Power saving 
40MB HDD 1980 

386DX-25MHZ, Same as above 
but with faster processor 2100 

386SX/20 with 2MB of Memory 
40MB Hard Disk 950 

60MB Hard Disk 1120 

AT Memory Cards 
Boca AT- *NEW* LIM 4.0 etc 
2MB 125,4MB 198,8MB 298 


Software Packages 

Full Range of all popular 
software packages at very 
low prices. Plus 

Special Offer 
MS-Window 3. Only £47 
DOS 5.0 Only £45 

ACCESS MAC (For 
accessing Appel Mac files) 
ONLY £75 

Exclusive World 
Distributor. 

Multilingual Word Processor. 

Interlingual© 

Supports over 20 languages. 
Allows coexistance or 
different languages along 
side each other. In any 
combinations.(ie)Russian 
and Spanish, German etc. 
Supported by various Com¬ 
il ers. £150 

ard Disk Drives 
lonnor / Fujitsu/NEC/ Segate 
Standard Memory 
MB by 9 (70ns) 25 

6K by 9 (80ns) 15 

et of 9 1MB chips 25 

jSet of 9 256K chips 21 

Lan Adaptors 

Intel Netport 390l 

D-Link 250 

Mulitple I/O port-8 490[ 

Coprocessors 

3C87SX-16 CALL 

3C87-20 CALL 

C87-33 CALL 

C87-40 CALL 


Prices are subject to change without notice. 
Payment by : MSA/ACCESS/Mastcr Charge 
Wire Transfers/IX/Money Orders* 
Advertised Prices are in UK Sterling. Payments Can he In UK 
Sterling or US Dollars. All Trad# Marks are recognised* 
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NEWS 


INTERNATIONAL SHORT TAKES 



o If gang is a music ed- 
WW itor for composers, 
music students and teachers* 
professional copyists, and 
printers. Developed at the 
University of Geneva, Wolf¬ 
gang provides the equivalent 
of a top-end word processor 
and desktop publishing system 
for musical notation. It is ca¬ 
pable of handling full orches¬ 
tral scores in various period 
notations, including medi¬ 
eval, classical, romantic, and 
contemporary. The program 
lets you draw graphics straight 
into a score, so you can imple¬ 
ment nonstandard notations of 
your own devising. 

To install Wolfgang, you 
just run the installation pro¬ 
gram on the distribution disk, 
Wolfgang is a Meta Windows- 
based program, and it sup¬ 
ports 84 graphics adapters, in¬ 
cluding some 1280- by 1024- 
pixel SuperVGA modes. I test¬ 
ed Wolfgang on an IBM PC 
with a VGA graphics adapter. 

Although Wolfgang is a 
graphics-mode program, it es¬ 
chews the use of windows and 
icons in favor of a command 
line-based interface with a 
Lotus-like top-line menu sys¬ 
tem. You can load score files 
into Wolfgang from its Files 
menu or by including a file¬ 
name at the command line. 
When you start from scratch, 
Wolfgang presents a full¬ 
screen display that can hold 
three blank staves at a VGA 
resolution of 640 by 480 
pixels. 

There are two cursors on¬ 
screen in data-entry mode: A 
cross that runs above the stave, 
and a tall thin box, spanning 
exactly one octave, that fol¬ 
lows the cross but runs inside 
the stave, where the notes 
actually appear. You enter 
notes via the keyboard (a 
mouse is not supported) by 
pressing the function keys FI 
through FIQ, which corre¬ 
spond to notes B on up through 
the middle octave to D. Press¬ 
ing the PageUp and Page¬ 


Down keys moves the octave 
box up and down, and the End 
key returns you instantly to 
middle C, The Home key 
works with the arrow keys, as 
in Lotus 1-2-3, to move yon to 
the edges of the music sheet. 

Once you’ve entered a note, 
the cursor jumps along by a 
fixed spacing to the next note 
position. You can alter this 
fixed spacing instantly by 
typing <Enter 0- . 9>. The 
space bar advances the cursor 
by one note’s width in the cur¬ 
rent font size. The left and 
right arrow keys normally 
skip from one note (or other 
object) to the next, but press¬ 
ing the Insert key allows the 
cursor to move freely, letting 
you interleave notes. 

Wolfgang treats note dura¬ 
tion as just another attribute 
that you can reedit later; the 
top-row number keys I to 0 set 
the current duration from a 
whole note to a 1 /128th note. 
You can apply other attributes 
by pressing letter and punctua¬ 
tion keys (e.g., the S and F 
keys add a sharp and a flat 
symbol, respectively; the left 
and right brackets create a 
beam joining a group of notes, 
which can cross from one stave 
to another; and the left and 
right parentheses initiate a tie 
between notes). Pressing < 
or > adds a crescendo 
or diminuendo symbol; you 


can adjust the angle of its arms 
interactively with the plus and 
minus keys. You can also add 
text and ornamentation to a 
score in a number of fonts and 
sizes, and the graphics mode 
allows you to draw lines, cir¬ 
cles, boxes, and Bezier 
curves, which you can use to 
make complicated ties 
quickly. 

Wolfgang lets you enter 
music with both hands on the 
keyboard at touch-typing 
speeds. Mus’Art has devoted 
much effort to getting the 
ergonomics right; all the im¬ 
portant commands are single 
keystrokes, while less-used 
commands require the Escape 
key and a menu-key letter. 

You can cut, paste, move, 
delete, and copy blocks of 
music in various ways. You 
can transpose marked blocks 
by key, pitch, or duration 
scale, and all the accidentals 
and other attributes transpose 
along with the notes. 

The layout features in Wol f¬ 
gang are particularly power¬ 
ful: You can justify and verti¬ 
cally align staves, or align just 
those staves that you’ve se¬ 
lected with other staves al¬ 
ready present on the screen. 
The program automatically 
aligns slurs, note stems, ties, 
beams, and braces, but you 
can override this function 
manually, where needed. 


Wolfgang also has a power¬ 
ful macro system. You can 
make macros of any size, call 
them recursively, and store 
them on disk in separate files. 
A second, memory-resident 
macro system lets you redefine 
keyboard functions. 

You can export scores in 
TIFF or PCX format for fur¬ 
ther processing in a desktop 
publishing package, or print 
them directly from Wolfgang. 
You can use an Epson- or Hew¬ 
lett-Packard LaserJet-compa¬ 
tible graphics printer. To print 
full-page scores, you must 
have a LaserJet-compatible 
printer with 1.5 MB of mem¬ 
ory. If you have an AdLib syn¬ 
thesizer card. Wolfgang will 
play your scores for you-al- 
though I was unable to test this 
feature. Full MIDI support is 
promised for the next version 
of Wolfgang, with real-time 
I/O and sequencing. 

Wolfgang may not be the 
right package for people who 
just want to tinker with tunes 
on a PC. However, for profes- 
s iona 1 mus ic ia n s, part icu lari y 
those involved with orchestral 
or choral music, it is well 
worth investigating. ■ 

—Dick Fountain 


THI FACTS 


Wolfgang 1.13 

1680 Swiss francs 

Requirements: 

IBM PC with 520 KB of 
free RAM, DOS 3.0 or 
higher, a CGA or better 
graphics adapter, a hard 
drive, and a graphics 
printer. 

Societe Mus’Art 
Case Postale 26 
CH-1242 Satigny 
Geneva 
Switzerland 
41-22-794-3935 
fax: 41-22-794-0595 
Circle 976 an Inquiry Card. 
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Connections 


The computing world is chang¬ 
ing. Now, Reflection* and the Reflection 
Network Series" software extend the reach 
of your desktop computers in multivendor 
environments. 

Together, Reflection and the 
Reflection Network Series link all your 
systems. Reflection provides the user 
interface, offering the most precise VT and 
HP text and graphics terminal emulators 
for DOS, Macintosh, and MS-Windows. 
Reflection also delivers fast file transfer, 
keyboard mapping, and a powerful 
command language to automate the most 
complex tasks. 


Using Reflection with the 
Reflection Network Series lets you work on 
host and server applications at the same 
time. Access is provided to Digital VAX, 
UNIX, HR and IBM hosts concurrently, 
along with Novell and other LANs. You can 
run multiple protocols simultaneously on a 
single PC, and switch among them without 
rebooting. Because protocols are loaded 
only as needed, memory is saved as well 
It’s the software solution that operates 
without a lot of additional hardware. 

Reflection and the Reflection 
Network Series—the connectivity choices 
for a changing world. 


ADLF 

32 49 

WkHill/CB 

10784} 43M4I 

iMXSvttemtfGB 

[0483)772230 

CFK Hamburg- D 

(040) 23730*0 

DataHrisnkSF 

(0)6926760 

Sdoon/SF 

(0)304tTBp 

Computing & Systems 
Consulianty'NL 

(040)4M?57 

SIS DalHTVErarbertmig- A 

(1)576316 

StoKSOTU 1 

( 030 ) E401074 

Silicon/P 

(1)8151254 

Soorplw* Sx'stems/ E 

(3)4854044 

Nqcchti N 

(034)70494 

Nocom AB/S 

(018)331090 

flodand; IS 

(1)61206) 

tommCare.-'CH 

(01)730 34 31 

Megatec/ AUS 

(3)874 3633 

ftoa*U Software/ BRA 

(31)340 3143 

One to Seim Products- NZ 

(9)3580738 

Singapore Computer Syuctm 
[V. Ltd/SIN 

Td mi 

Qbermt Systems/JPN 

(03) .3983 3701 

A-Line Technologies / B 

(021718 5611 



9 6 B I E S ■ 

SOFTWARE 


Walker Richer & Quinn. Inc. ^ 


2815 Eastlake Avenue East, Seattle.'Washington %m / 206 324.0407/ FAX: 206,322.8151 / Zeestraat 55,2518 AA Den Haa& The Netherlands / + 31.(0)70.356.09.63 / FAX; 4- 31(0)70,356,12,44 
Reflection is a negistened trademark and Reflection Network Series is a trademark of Walker Richer & Quinn, Inc All other trademarks are the property of their respective holders. 

Circle 487 on Inquiry Cord. 


































One name with so many 
configurations: UNITRON. A truly 
tailor-made personal computer. You 
can choose between 286, 386 and 486 
processor options, cached or 
non-cached, ISA and EISA. Suitable 
for all operating systems e.g. DOS, 

OS/2, NOVELL, XENIX and UNIX*. 

All systems are produced in 
The Netherlands and have had a 24 hour 
burn-in-test in order to come to an almost 
"Zero Defect" guarantee. The strong will power, 
established experience and first class knowledge 
make the European Computer Group a reliable 
leader on the international market. 



Your business is safe with us! 


m CeBIT* 

L&J h a n n o ' 


European Headquarters: 

European Computer Group B.V. 

P.O. Box 116 

5710 ACSomeren 

Netherlands 

Tel: 31-4937-90005 

Fax: 31-4937-96808 


DEALERS OEMS 

distributors WANTE D^ 


MARCH 11-18, 1992 

Hall 6, Booth E5 
U.S. Pavilion 


Belgium: 

Italy: 

Luxembourg: 

Netherlands: 

Portugal: 

Spain: 

Switzerland: 

Turkey: 

Yugoslavia: 


ATC Computers Tel: 

Univex SRL Tel: 

Data Service Lux Tel: 

ATC 1 Com puters T d 

Rena Services Lda Tel: 

Siteisa SA Tel: 

Lijppach er EDV Tel 

Teas Ltd Tel 

Com bis Tel 


32-3-2384904 

393-95343542 

352-490835 

31-4937-96015 

351-1-579358 

34-3-4140192 

41-73-235033 

90-51-632052 

38-50-412561 


fax: 32-3-2383481 
Fax: 39 2-9529580 
Fax: 352-483789 
Fax: 3 J -4937-93315 
Fax: 351-1-3528044 
Fax: 34.3-1142533 
Fax: 41 -73-232532 
Fax: 90-51-630447 
Fax: 38-50-411561 


UNITRON® is a licensed trademark of the European Computer Group B.V. 

» DOS, OS/2, NOVELL, XENIX and UNIX are registered-trademarks of their respective owners. 


Circle 445 an Inquiry Card. 














Compu$ave 

EXPORTING SINCE 1987 


CeBIT Hall 6 Stand C24/F23 Booth E5 

Int’l Orders (602) 437-8208 

Info (602) 437-8298 FAX (602) 437-8988 


COMPUSAVE 

SYSTEMS 

386-40 . 1325 

486-33 . 1675 

All Systems include: 1.2 FD, 
4 MB RAM, 64K CACHE, 100 
MB IDE, Keyboard, 2 Serial, 
1 Parallel, COS. SVGA w/1 MB. 

CALL FOR CUSTOM 
CAD CONFIGURATION 

BOARDS 


Adaptec 1542BK.. 

. 273 

Advanced Digital... 

Save 

Alloy... 

. Call 

Artist XJ10/16. 

997 

ATI Ultra 8514 w/IMB 542 

Calcomp Draw Card 1529 

Computone. 

Call 

Digiboard .. 

Call 

OFT SmartCACHE.. 

Call 

Hercules. 

Call 

Jovian Super VIA .. 

619 

Metheus VGA 1104 

695 

Myiex . 

Call 

Anthem/Novell 


NE-2000 w/o cable 

152 

NEC Graph Eng-16 . 

612 

Number Nine. 

Call 

Orchid 1280-lmb 

338 

Pius HC40 . 

572 

Renaissance GRX.. 

Call 

SDC Series 400 

550 

STS Pwrgrph 256K 

121 

Trident IMB 

95 

Vermont Cobra/2 

924 


TAPE DRIVES 

I Alloy Iomega 

Archive Irwin 

Colo rad a Maynard 

Core Int Mountain 

| Eve rex Tec mar 

Wangle k 
Call For Prices 

MULTIPLEXERS 

Mux 900 Series-4 Chan 755 
Mux 900 Series-8 Chan 925 
Mux 1600 Series-8 Chan Call 
Mux 1600 Series-16 Chan Save 
Mux w/9.6 Inti Modem 2675 

CYRIX CHIPS 

8358716 . 110 

83587-20. 123 

83587-25. 135 

83087-16/25 . 180 

83087-33.. 192 

83086-40 . 215 


COMPUTERS 

AIR Bus, V 386/33 1658 
AIR Bus. V 486/33 1022 
AIR Paw, V 486/33 4792 
Acer 486/1200 ... - 4921 

Acer 1100LX. 2450 

Acer 1100SX.1041 

Acer 1120SX.1223 

Intel .Call 

NEC.Call 

Samsung S371Q/2G 2297 
Samsung $3710/40 2543 
Samsung S3710/60 2790 
Texas I TM2000 1038 

Texas f TM30QQ/20 2246 
Texas I TM300G/30 2332 
Texas I TM3OG0/4Q. 2419 

Unisys .SAVE 

Wyse.All.Call 

DIGITIZERS 

Calcomp 12x12-4... 305 

Hitachi .Call 

Kurta IS/1 12x12-4 .. 349 
Seiko DT-3613 . 285 

■ 


Wacom. .Call 

MicroG III.. Call 

CALL FOR LARGER SIZES 

DISKLESS 

WORKSTATIONS 

Acer 1170/ISA. ...3387 
Samsung PCT286.. 569 
Samsung PCT 386SX 969 
Wyse 386SX/16S . 1039 

SCANNERS 

Canon IX30F w/kit 1319 


Oatacopy GS+ w/kit 1343 

HOWTEK.Call 

Ideal .Save 

MicroTEK 600G .852 

MicroTEK 600Z .1344 

MicroTEK 1850 . . . 2091 
Mitsubishi MS2QC 559 
Panasonic RS307U 1058 
Panasonic RS5Q5U - 793 
Panasonic RS506U 1058 
Pentax 10-SCAN w/kit 759 

Complete PC _Call 

Houston Instruments Save 
Logictech . .Call 

NETWORK 

SOFTWARE 

CALL 


PLOTTERS 

AMT InteliPlot .1278 

Caicomp 2024 2990 

Calcomp 2036 3890 

Calcomp 1026m 5724 

Calcomp 1Q44GT 0599 
Calcomp 1070 ... 15069 
Calcomp 8902.... 3029 
Da Vinci 720 2230 

Enter SP600 580 


Enter SP-1800 
Enter SP-2800 
Enter SP-4810 
Enter SP-4820 
Enter SP-4830 


H.l. 


2702 
3351 
. 3760 
4520 
4924 


DMP52. 

2029 

DMP62. 

3265 

DMP-161DL... 

2825 

DM P-162 DL .. 

3682 

DMP162R ., 

5055 

Imagemaker ., 

. 670 

PC695. 

549 

744QA. 

. 899 

7475A. 

1299 

7550B W/RS232 2919 

75508 w/Cent 

2789 

757CA. 

2487 

7575A. 

3011 

7576A. 

3927 

7595C-SX... . 

5254 

7596C-RX ... 

6652 

7599A. 

8396 


. 2079 
2767 
2902 
. 3243 
. 3447 
5489 
10229 
. 2529 
. 3221 
3089 


lofine 3500 . 
loline 3700-1. 
loline 3700-8 
loline 4000-1 
loline 4000-8 
loline 5000 
loline 7200.. 

ArtPro 3500. 

ArtPro 3700-1 
Roland CAMM-1 
Roland CAMM-148 8243 
Roland DPX-3500 4120 

Roland DXY-1100 , 752 

Roland DXY-1200 . 1027 
Roland DXY-1300 .. 1371 
Roland GRX-400AR 4120 

Sketch mate .479 

CAD Software 

CADKEY Light.385 

DATACAD 128 .365 

CD-ROMS 

Hitachi CDR3600PC 503 
Hitachi C017Q0FC .. 618 


NEC CDR-38.52 


NEC CDR-73. 726 


NEC CDR-83 ... 
Sony 7201 w/kit 
Sony 535 w/Kit. 
Toshiba 3301-E . 
Toshiba 3101-1 .. 


660 

589 

405 

552 

552 


1 PRESENTATION 1 

MONITORS 

1 Mitsubishi 33" 

3495 ■ 

I Mitsubishi 37". 

5375 ■ 

MONITORS/ 

1 TERMINALS 1 

Acer... 

Call 

Adds ,., vvi_, 

Cali 

Amazzing. 

. Call 

Amdek 738+. 

45i 

CTX. 

. Call 

Goldstar 1460+ 

327 

Goldstar 1620+ 

750 

Hitachi 20A5. 

1829 

Hitachi 2085M .... 

1815 

IBM 3151-310. 

. 479 

Idek 5217 . 

Call 

Link MC-2W/KB ... 

. 317 

Link MC-5W/0 KB 

281 

Link-MC-6 w/o KB. 

355 

Magnovox 9032 ... 

. 259 

Mitsubishi 14 

495 

Mitsubishi 1429C 

403 

Mitsubishi 16L_ 

. 979 

Mitsubishi 20L 

1879 

Nanao 9070U . 

1022 

Nanao 90801...... 

1150 

Nanao 9400 . 

2673 

Nanao 9500 . 

1922 

Nanao 5601. 

Call 

NEC 2A . ., 

399 

NEC 3D-S . 

, 583 

NEC 4D-S. 

1024 

NEC 5D 

2298 

NEC 4FG. 

800 

NEC 5FG . 

1422 

NEC 6FG .. 

3110 

Seiko 1440 . 

491 

Seiko 2050 . 

1949 

Sigma Designs 

Gail 

Sony 1302 

583 

Sony 1304 

643 

Sony 1936 

2628 

Sony 1604S. 

1089 

Taxan.. 

Call 

Televideo 955 

483 

Teievideo 965 W/K8 

377 

Toshiba. 

Call 

Wyse 3Q+W/KB 

278 

Wyse 50W/KB .... 

355 

IWyse 60 W/KB 

389l 

1 Wyse X5 W/KB 

1342 ■ 

1 Wyse 150W/KB ,. 

366 ■ 

1 Wyse 160W/KB 

. 449 ■ 

1 Wyse 185W/KB . 

355 ■ 

1 Wyse 370 . 

. 900 ■ 

| Wyse 670 . 

453 ■ 


PRINTERS 

Alps. ..Save I 

Canon BJ10EX . 349 

Canon BJ300 . 450 

Canon BJ330E.610 | 

Canon LBP-8 Plus 1521 
Canon LBP-4 Plus 911 
Citizen GSX-140 289 I 

Citizen 200GX.159 

C.ltoh C-5GG0 1428 

Data Products.. Save 

Diconix 150+ . 349 

Fujitsu DL3600. 605 

Fujitsu DL5600 .. 1207 

GENICOM 4440XT . 5852 
GENICOM 3820.... 1678 
GENICOM 4410 4648 

H R PaintJet 682 | 

H.P. PaintJet XL .. 1711 
Mitsubishi G370 . 3420 I 

Mitsubishi G500 . 3239 

Mitsubishi G650 4179 

Mitsubishi S340 . 8633 

Okidata 182Turbo 229 | 

Okidata 320 . 321 

Qkidata 321 . .. 449 I 

Okidata 390+ . 449 

Okidata 391+. 618 

Okidata 393+ . 984 

Okidata 3930 1044 

Okidata 400 ... 658 

Okidata 40QS.658 

Okidata 800 . 978 

Okidata 820 1304 

Okidata 840 (PS) . 1695 
OTC 850XL 1389 

QMS. Call 

Qume Express Laser 2290 
Oume Crystal Print I11892 | 
Seiko Smart Label .. 171 

Texas I, PS17 . 1273 I 

Texas L PS35 1589 
Texas I. ML PS17XL 2547 
Texas I. ML PS35XL 2864 


UNISYS S4500 
30 PPIVI LASER 


MODEMS 

ATI 2400E.169 I 

Everex . Call 

Hayes Smart 2400 358 

Megahertz/Laptops Call 
Multitech 224BA . Call 

Multitech 932EAB Call 
Multitech 932EA . Call 

Telebit T-1000E.546 

Telehit T-25D0E.789 

Touchbase Systems . Call 

UDS . Call 

USR H$T DUAL 880 | 

NEW 

PRODUCTS 

Fax Pump. 755 I 

RoboFAX, ... 2525 


Phones Are Open Mon-Fri: 7 am -5 pm Mailing Address: Compu$ave - 4209 S, 37th Street, Dept. B'2, Phoenix, AZ 85040. 
Prices reflect ILS. currency and are subject to change without notice. Wc do not guarantee compatibility. DOA’s are replaced or repaired. Any return I 
requires a RMA jjL 15% Restocking charge on returns Our service dept, number is (602) 437-B298. AD products carry manufacturer’s warranty only. 
We do not honor rebates, extended guarantees or promotional programs. Mastercard and VISA are accepted* International orders add 5%. Please 
call or FAX before ordering. 
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PERFECT! 
WAS NEVER 
SO CLOSE! 


UOCR 2.0 for WINDOWS™ and MACINTOSH® 

LiOCR Image Import Module scans a page from one of a 
long list of scanners or Tiff and PCX files either in Portrait 
or Landscape. 

LiOCR Image Processing Module analyses the layout of the 
page, marks the text areas and enumerates them in the 
correct reading order. All page attributes such as columns, 
paragraphs, indents, tables and internal paragraph 
tabulation are retained. 

LiOCR Neural Network Recognition recognizes 
the text areas. All fonts, sizes and attributes are 
recognized. Difficult recognition problems are solved 
smoothly without the notice of the operator: smeared letters 
are split, broken characters - appended, underlines - removed 
and italics and kerned pains are separated while the 
recognition just goes on and on and on... 

LiOCR Post Recognition Module finishes by creating a file in 
the format of one of a large selection of word processors 
and spreadsheets, All the attributes that were discovered 
during the page analysis and the OCR process are restored 
and the resultTs the page you would have typed yourself, 
but much faster and without the hassle. 

Advanced features provided with LiOCR 

f Deferred processing with strong multiple reading handler 
0 PreOCR graphic editor which allows the user to manipulate 
the image to be OCRed and change block ordering 

31 Supports • ' ;: ' v 

ttra 


A trainer me 
characters to 1 
Preconvertioml 
onveif 

• 
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ligature ltd. POB 35640 Jerusalem 9r356 IS^AEt T^lr 972-2-523201 Fax: 972-2-513960 
UK SuperMind Tel: 071 
■IB MARCH 1992 | ta |y Cad Graphics SRL Tel: 049-779149 

Switzerland Etex Tel: 022-7381 188^^2-7381190 
Sweden Agardt Bectronikservkse Tebn)246-20t23 Fax: 0248-20158 
The Nettierland Com2000 Tel: 040-127149 Fax: 040-125095 % %. 

Australia IPEX Tel: 03-82000ft Fax: 03-8209595 


rf]CeBIT'92 

HANNOVER 


11-18 MARCH 1992 




Uaature™ and LiOCR™ ate Trademarks of 0@@ftJra$d 3 Windows is 1 5 Trademark of ffeosotf'CorpT. 
Macintosh Es a register tradernatfc of Apple CoMpptefs Inc ^ ‘. 
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3-D Design 
and Animation 
for Indigo 

I f you are involved in the 
conception, designer pro¬ 
duction of images and ani¬ 
mations for communicating 
visual information, then 
3D-Go may be for you. 

ElectroGig says that its 30- 
Go package provides all the 
tools you need to produce 
high-quality 3-D images and 
animations on the Silicon 
Graphics Iris Indigo, 

The package has func¬ 
tions for modeling, anima¬ 
tion, rendering, output, and 
display. Modeling functions 
include constructive-solid- 
geometry primitives such as 
cube, cone, sphere, cylin¬ 
der, and toroid; spline free 
forms; rotational bodies, 
extrusions, and patches; 
Boolean operations; an at¬ 
tribute library of more than 
250 prepared material attri¬ 
butes and colors; multiple 
light sources; attributes for 
photorealistic-qual ity 
images; and a camera func¬ 
tion with facilities to track, 
zoom, pan, tilt, move, and 
roll. 

Animation functions in¬ 
clude a super-sequence edi¬ 
tor, a time-curve editor for 
editing individual events 
within animation se¬ 
quences, and preview and 
playback control tor super 
sequences, sequences, and 
events. 

The rendering functions 
provide evaluated flat shad¬ 
ing for fast previewing of 
the geometry elements of a 
construction, fast ray trac¬ 
ing in combination with solid 
modeling, Anitrace for fast 
animation ray tracing, limit¬ 
less resolution images, and 
8-bit mattes for image 
compositing, 

3D-Go lets you output 
and display images in for¬ 
mats such as NTSC, PAL, 




two printers to the DPXA 
via its splitter cable, and a 
third printer to your PC's 
own parallel port. You can 
configure the DPXA as 
LPT 1/2 or LPT2/3 and set 
each port’s interrupt to IRQ 
3,4, 5, or 1. For operation 
with fast PCs, you can 
change the wait state from 
zero to one. 

Price: £99. 

Contact: Roalan Interna¬ 
tional, Gleneagles House, 31 
Riverside Rd., West Moors, 
Ferndown, Dorset BH22 
OLG, U.K., 44-202- 
861512; fax 44-202-861732. 
Circle 1330 on Inquiry Card, 


Save Your 
Screen 


T wilight 2.0 prevents 
you from burning out 
your monitor and uses con¬ 
figurable animations to show 
that your PC is not turned 
off. Version 2,0 also lets you 
animate your own bit maps 
or sequence of bit maps* 

Your screen unblanks only 
after you initiate your 
password. 

Price: 120 Swedish kroner. 
Contact: Software DMI, 

Box 39119, 100 54 Stock¬ 
holm, Sweden, 46-8-768- 
53-95; fax 46-8-758-23-23. 
Circle 1339 on Inquiry Card* 


The splitter cable 
on the DPXA lets 
you connect two 
printers to the 
card and a third 
printer to your 
PC's parallel 
port , 


The 3D- Go package provides all the tools you need to produce 
high-quality 3-D images and animations on the Silicon 
Graphics Iris Indigo. 


S-VHS, HDTV, TARGA, 
TIFF, PostScript, and 
RGB. Options include addi¬ 
tional attribute libraries and 
access to Intercol (Interface 
Command Language), 
which allows direct program 
ming of custom functions 
and procedures that you can 
add to existing 3D-Go 
functions. 

Price: About 9800 Dutch 
guilders. 

Contact: GIG Nederland 
B.V*, Amstel 222, 1017 AJ 
Amsterdam, The Nether¬ 
lands, 31-20-6233495; fax 
31-20-6226801. 

Circle 1337 on Inquiry Card- 


Dual ISA 
Parallel Port 

W hen you have the 

DPXA Dual Parallel 
Port adapter installed in 
your PC, you can connect 
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Touch-and-Go 

Screen 

M icroTouch Systems 
designed the Cleartek 
1000 touchscreen for use 
with Aydin Controls’ Ranger 
and Patriot series of color 
monitors. The screen pro¬ 
vides a touch resolution of 
1024 by 1024 pixels and im¬ 
proved light transmission, 
image clarity, and glare 
protection. 

You can use the Cleartek 
1000 with any of the moni¬ 
tors in the Ranger family, 
including the 15-, 17-, and 
21-inch FST Autosync color 
monitors. The touchscreen is 
also available for use on Ay- 
din Controls 1 industrial-rack- 
mount, open-frame, metal, 
and plastic case Patriot 20- 
inch color monitors. 

The Cleartek 1000 is 
available in polished or 
etched glass, and the pack¬ 
age includes a DOS driver, 
test and setup software, and 
an RS-232 cable. 

Price: £1595 to £3304. 
Contact: Aydin Controls 
(U,K.) Ltd,, 1/3 Hunting 
Gate, Hitch in, Hertford¬ 
shire SG40TL U.K., 44- 
462-458804; fax 44-462- 
456761. 


Drag-and-Drop 

E-Mail 

inboard 3.01 provides 
drag-and-drop E-mail 
for Windows with simple- 
to-use features such as Click- 
II notes, fax gateway sup¬ 
port, enhanced Dynamic 
Data Exchange (DDE) sup¬ 
port, Visual Basic and 
Microsoft Word macros, 
and searching-on-note text. 


The Click-lt notes look like 
regular stick-on notes. To in¬ 
voke a Click-lt note, you 
simply click on a pin and 
select one of over 40 style 
notes. You then enter the 
message and select the user 
or group of users you want to 
send it to. 

The system administrator 
can also create pinless notes 
for sharing information 
across a group of users, such 
as company logos or corpo¬ 
rate information. You can 
also select a group of pin¬ 
less notes and associate them 
with files and programs so 
that a user can invoke a Win¬ 
dows application by simply 
clicking on the note. 

Disabling the program 
manager provides several op¬ 
erational advantages: secu¬ 
rity, memory savings, and 
additional resources for ap¬ 
plication programs. Pinless 
notes appear on-screen as 
minimized programs ready 
to run, but, unlike iconized 
applications, they are not 
running in a dormant state 
taking up valuable memory. 

The fax gateway option 


Circle 1340 on Inquiry Card. 



Pinboard 3.01 from Threadz provides drag-and-drop E-mail 
for Windows. 



lets you send Click-lt notes 
directly to a fax board in¬ 
stalled in a PC or on a net¬ 
work. To send a fax, you 
drag the note onto Pinboard's 
fax icon, and it faxes the 
message. 

Pinboard 3.0Ts en¬ 
hanced DDE operation sup¬ 
ports Windows applications 
such as Word for Windows, 
Microsoft Excel, Tool¬ 
Book, and SuperBase. The 
Visual Basic program emu¬ 
lates an alternative E-mail in¬ 
terface using Pinboard's 
DDE messaging. You can use 
the messaging system 
alongside an E-mail system 
using the Visual Basic pro¬ 
gram to mimic the existing 
interface but using Pin¬ 
board’s message capabilities. 
The Microsoft Word macro 
lets you create a Pinboard 
note, specify the recipient, 
and send a note with an at¬ 
tached document from 
within Word. 

The searching-on-note 
text facilities help you locate 
Pinboard notes based on 
their contents. The program 
uses search text that you 
enter to locate notes contain¬ 
ing this text, it displays the 
first note and lets you select 
subsequent notes by click¬ 
ing on the Find button. 

Pinboard 3.01 requires 
an IBM AT with Windows 
3.0. 

Price: £79.95 for a starter 
pack; £245 for a five-user 
pack; £395 for a 10-user 
pack; £795 for a 25-user 
pack. 

Contact: Threadz Ltd., 
Windows House, Uni! 7, 
Progress Business Centre, 
Whittle Pkwy., Slough SL1 
6DQ, U.K., 44-628- 
660991; fax 44-628-660909, 

Circle 1341 on Inquiry Card. 


9215-28 BYTE- MARCH 1992 








































Is ARCnet too 

l 


Not with ARC ARRAY" 




The new ReadyLINK ARC ARRAY 
adapter from COMPEX can 
increase your ARCnet network's 
throughput as much as eight 
times. This means a maximum 
network throughput of 20 
Mbits/sec. compared to standard 
ARCnefs 2.5 Mbits/sec., Ethernet s 
10 MbiLs/sec., and Token Ring's 
16 Mbits/sec. And, you can keep 
the same standard ARCnet 
adapters in your network 
workstations and the same 
standard ARCnet cabling 
and hubs, 

ReadyLINK ARC ARRAY achieves 
this advantage by using 
the unique 



COMPEX 


INC., U.S.A- 


COMPEX Multiport LSI ARCnet 
design. Because it uses only one 
ARCnet node address and 
receives data as a single node, 
ReadyLINK ARC ARRAY receives 
data at 2>5Mbits/sec, but 
transmits over up to eight 
separate channels for an 
aggregate transmit throughput of 
20 Mbits/sec, Since, in a typical 
network, the file server spends 
over 90% of its time transmitting 
and less than 10% of the time 
receiving, your ARCnet network 
with ReadyLINK ARC ARRAY 
leaves comparable networks 
in its dust. 


COMPEX, Inc., USA 

4055 E. La Palma, Unit C, Anaheim, CA 92807 
Tel: (714) 630-7302 • Fax: (714) 630-6521 
Telex: 401987 COMPEX USA 


Europe and Asia inquiries: 

COMPEX Systems Pte Ltd A ^ 

4 Kim Chuan Terrace, Singapore 1953 kp 

Tel: (65) 2888220 • Fax: (65) 2809947 ^ 

Telex: RS 35551 POWMAT 


Trademarks: ARCnet, Data point Carp; Ethernet Xerox Corp. 
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Barbara II lets you view molecular models and analyze 
structural parameters on a Macintosh. 


Molecular 
Graphics 
on the Mac 

I f you are a crystallogra- 
pher or chemist looking 
for a desktop research tool 
that you can use on a Macin¬ 
tosh, Barbara II may be for 
you. The package is a set of 
molecular graphics pro¬ 
grams that let you view mo¬ 
lecular models and analyze 
structural parameters right 
on your desktop. 

With Barbara II, you can 
quickly generate molecular 
models by opening fraction¬ 
al or Cartesian coordinate 
files obtained from pub¬ 
lished sources, other pro¬ 
grams, or on-line data¬ 
bases. The software 
automatically creates bonds 
by examining pair-wise dis¬ 
tances of atoms. Viewing 
options include wireframe, 
ball and stick, cylindrical 
bonds, space filling, sur¬ 
faces, relaxed- or crossed- 
mode stereo views, pattern¬ 
ing and coloring by 
element, atom labeling, sin¬ 
gle-point light source, sim¬ 
ple shading, perspective, and 
packing diagrams. 

The software produces 
high-quality PostScript or 
QuickDraw output, depend¬ 
ing on your printer. You can 
transfer models into other 
applications via the Clip¬ 
board, PICT files, or coor¬ 


dinate files in various for¬ 
mats. With the mouse, you 
can animate rotation or trans¬ 
lation of wireframe models 
about any axis with variable 
speed and direction. Barba¬ 
ra II also lets you invert 
whole molecules and adjust 
dihedral angles by twisting. 

In addition to visualiza¬ 
tion in 3-D, Barbara II in¬ 
cludes tools you can use to 
analyze the model. By point¬ 
ing to atoms with the 
mouse, you can interactively 
view Cartesian coordinates, 
bond lengths, interatomic 
distances, bond angles, tor¬ 
sion angles, least-squares 
planes through a group of 
atoms, plane angles, and ring 
puckering, as well as New¬ 
man projections. The soft¬ 


ware locates and assigns 
chiral centers in a molecule 
by the Cahn, Ingold, and 
Prelog rules and corrects and 
creates hydrogen atom posi¬ 
tions on atoms with unfilled 
valences. 

Barbara II can generate a 
new atom position from three 
selected atoms based on the 
distances involved. Upon re¬ 
quest, the program lists alt 
the parameters, bonds, dis¬ 
tances, angles, and torsion 
angles within a molecule. 
Price: US$50. 

Contact: Apple Center 
Mac Ada d.d,, Parmova 41, 

61000 Lj ublj ana, Sloven i a, 
Yugoslavia, 38-61-323-585; 
fax 38-61-328-887, 

Circle 1 342 on Inquiry Cord, 


User-Friendly 
File Management 

M yFriend 2.01, a file 
management utility for 
Windows 3.0 from Soft¬ 
ware Product Partner, helps 
you handle file and direc¬ 
tory operations easily and 
quickly, using either the 
mouse or the keyboard. The 
functions menu, a list of 
icons that represent single 
functions, lets you choose 
functions by simply clicking 
on an icon. The software 
can display directories and 
files in an unlimited num¬ 
ber of windows. You can 
copy, move, rename, or de¬ 
lete files, and the directory- 
handling features let you 
copy, move, or delete entire 
directory structures. 

The utility lets you 
search for files and look into 
archive files* MyFriend 
2.01 tells you how much disk 
space is required by single 
directories and trees and how 
much space is available on 
the disk. You can run pro¬ 
grams from MyFriend, and 
if you click on a data file, the 
appropriate program will 
automatically start and the 
file will open. 

Price: US$79. 

Contact: Software Product 
Partner, Lainzerstrasse 41, 
A-1130 Vienna, Austria, 
43-1-877-26870; fax 43-1* 
877-2680. 

Circle 1343 on Inquiry Card- 


SA-9600 

Stand-Alone RADIO MODEM 

□ Async/Sync HS- 232 connection to 
virtually all types of computers 

□ 2400, 4800, 7200, 9600 BPS 

□ Encryption capable 
n Up to 15-mile range; 

hundreds of miles with 
repeaters/amplifiers 

□ Full or Half Duplex 

35 Orville Drive, Bohemia, NY* USA 11716 



WIRELESS 

DATA COMMUNICATIONS 
for 

Micros , Minis and Mainframes 

□ Transparent radio link - 

no software modifications 

□ Voice and DC POWER options 

□ 400 - 500MHz Band 

(FCC CERTIFIED 45 0-470 MHi) 




PC-compatible plug-in board 
(PC-9600) also available 


TEL (01) 516-589-6*00 • FAX (01) 516-589-6858 
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CTX Monitors: 

the^Oo^Jd 

Immortality. Wr each, in our 
own way, strive to leave our 
mark. Our own individual 
contribution to the planet, 

CTX is helping you leave a 
lasting impression. By creating a 
brilliant line of monitors with 
unsurpassed crispness and 
quality CTX is enhancing your 
vision. 

CTX’s 14 ■' VGA products range 
from the non-interlaced low 
radiation Super VGA to Standard 
VGA and Monochrome. CTX moni¬ 
tors offer IBM and Macintosh 
compatibility handy up-front 
controls, non-glare screens* 
detachable tilt/swivel bases and 
universal power supplies . . 
plus reputable nationwide ser¬ 
vicing and affordable pricing. 

Recently added to CTX's new 
product line are large screen 
15", 17", and 21 " monitors, 
featuring flat screen technology 
and programmable screen con¬ 
trols. Now you know that CTX 
is your link to the future. 

Let a CTX monitor bring your 
own personal greatness into 
view. Contact your nearest CTX 
dealer today OEM accounts are 
also welcome. 


CTX INTERNATIONAL 

20530 Earlgatc Street 
Walnut, CA 91789 
714/595-6146 
Fax 714/595-6293 


CTX SOUTH 

6090-F Northbelt Parkway 
Norcross, GA 30071 
404/729-8909 
Fax 404/729-8805 


CTX EAST 

146 Division Place 
Hackensack NJ 07601 
201/646-0707 
Fax 201/646-1998 


Chuntex Electronic Co., Ltd, (Factory) 

6F\ No, 2, Alley 6, Lane 235, Pao Chiao Rd. 
iisin Tien, Taipei Hsien, Taiwan, R.O,C. 
Phone 886 2 9175055 
Fax 886-2-9172736 


■© 1991 CTX International, Inc All right* reserved 

All trademarks, products or services are trademark* or registered trademarks of rheir respective owners 
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IPX MODE 


MetuorkOperator 
LAN renote control 


Select a PC to be controlled 
Start renote control 

Edit PC nane table 
Configuration 
Broadcast 
Exit 


Version 3 


ALT Fl=Help 


Copyright Danuare Bata A/S 1390 


Serial mi Fiber: 04103651 


Licensed to : Danuare 


The Net Op LAN package turns your PC into a remote-control 
center that lets you monitor the screen and control the 
keyboard of any PC on a network , 


Remote-Control 
Windows 3.0 

T he new release of Dan - 
ware’s NetOp LAN re- 
mote-control package sup¬ 
ports remote PCs running 
under DOS or Windows 
3.0. The package turns your 
PC into a remote-control 
center that lets you monitor 
the screen and control the 
keyboard of any PC on the 
network. NetOp 3 also of¬ 
fers Windows 3.0 users faster 
screen transfer, support for 
386 enhanced mode, and re- 
mote mouse-to-mouse 
support. 

NetOp 3 supports Net¬ 
BIOS and Novel 1/IFX net¬ 
works and requires a 
minimal 3 to 6 KB of 
RAM. The program is avail¬ 
able in most European lan¬ 
guages. 

Price: 5500 Danish kroner. 


Contact: Danware Data 
A/S, Herlev Hovedgade 195, 
DK-2730 Herlev, Den¬ 
mark, 45-44-53-25-25; fax 
45-44-53-15-51. 

Circle 1344 on Inquiry Card. 


Windows Utility 

he Compose Utility 
lets you type European 
characters and special sym¬ 
bols directly into any Win¬ 


dows 3.0application. You 
compose characters by press¬ 
ing a user-defined key—for 
example, the right Control 
key—followed by a two- 
character sequence. 

You can define se¬ 
quences for all Windows 3.0 
characters and modify 
them. Because the sequences 
are intuitive and easy to re¬ 
member, you can type them 
in at full speed, according 
to A. P. Porter. 

A pop-up button grid lets 
you enter characters from 
Symbol, Dingbat, and other 
special character sets. 

Again, the Compose Utility 
sends the characters directly 
to the application without 
cutting and pasting. 

Price: 700 Belgian francs. 
Contact; A. P. Porter, 
Kerkedelle 30, B-1200 Brus- 
sels, Belgium, 32-2-762- 
8491; fax 32-2-770-2143. 

Circle 1345 on Inquiry Cord. 




MM-Video is Your Product 

All the marketing materials, from the brochures to 
the packaging ond the manuals, con be printed with 
your brand name. 

MM-Video . the affordable multimedia solution your 
customers hove been waiting foe 


MM-VIDEO: 
MULTIMEDIA FOR 


* All trademarks are the property of their respective fompanies. 


Direct from the Manufacturer 
As resellers, you buy directly from the manufacturer, 
We provide the low price that only a manufacturer 
con offer. 


High Margin Product 

The MM-Video Board is a new, high value-added 
product; we sell this board with plenty of room for 
you to moke a profit. 


U/C/IVt Ltd.; Paris House Wilbury Villas, Hove .East Sussex 9N3 6GZ U.K. 

Tel; 44 273 208103 Fax: 44 273 774064 
AS) Gmbh: Daimler Str. 14, 6380 Bad Homburg, Germany 
Tel: 49 6172 18800 Fax: 49 6172 1S8134 
Aquarius Systems Inc.: B1. Mo.48, Nan Kang Rd.. Sec,3, Taipet.Taiwan 
Tel: 886 2 788 8066 Fax: 886 2 78S 7234 


Affordable Video Capture for Windows and DOS 

The MM-Vi dec Board is a video overlay ond capture 
board for PC compatible computers. View any video 
source on your VGA monitor - in 2 million colors - 
then save it to disk and manipulate the image. 

Bundled Software 

The MM-Video board comes bundled with 10 soft¬ 
ware programs - everything your customers need to 
get the most of the board s remarkable abilities - 
including MM-Box r a multimedia presentation 
package for non Technical users, ToolBook System 
Book, for developers to add multimedia features to 
applications created with Asymetrix ToolBook 1,5, 
and iPhoto to enhance images from virtually every 
kind of application. 


OEMs, VARS and other RESELLERS: 

You are our most important customers, and we are* 
marketing this product specifically for your channels, " 


i 
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i need a “special kind” of 
gramming environment that lets you 
art your most artistic thoughts into 
lr application. 

l want an “all-in-one” programming 
'ironment — with all the tools you 
:d — for creating high-quality 
:ure-rich applications. 

1 expect a “fast and powerful” 
gramming environment that 
forms with instant results - so you 
create a “masterpiece” that will 
lure the test of time. 

u deserve the Clarion 
jfessional Developer. 


The Clarion Professional Developer 
redefines the way that you develop PC 
application programs. 

It puts you in full control of your 
application — opening up new, creative 
potential for the programming artisan. 

Professional Developer is a 
fully-equipped development 
environment. With 14 dynamic utilities 
and the rich, comprehensive Clarion 
language — it gives you all the tools 
you need to design, develop, debug, 
and deliver complete, expressive 
applications. 

Professional Developer is fast — it lets 
you turn your ideas into applications in 
much less time. A fraction of the time 
than the old-fashioned way of 
programming. 

Cirda 440 on Inquiry Cord (RESELLERS: 441). 


And with Professional Developer, your 
applications stand the test of time. You 
can create new or modify existing 
applications, as quickly and frequently 
as your application needs change. 

Never again will too little time or limited 
tools restrict you from creating the kinds 
of applications you dream of. With 
Clarion Professional Developer this 
never happens.. .you’re just a few 
seconds away from capturing the true 
art of application development. 

mo 
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SuperOffice ties together the major areas of a company *s 
employees' daily activities in a shared database . 


Multiuser Office 
Management 

S uperOffice is a busi¬ 
ness information and 
contact management soft¬ 
ware package designed for 
single or multiple users that 
combines the major areas of a 
company's employees' 
daily activities—customer or 
client contacts, a time plan¬ 
ner with calendar, follow¬ 
ups, and correspondence 
via mail or fax—and ties 
them together into a shared 
database. 

The package consists of 
five integrated modules: the 
Diary: the Follow-up sec¬ 
tion, which keeps track of all 
planned and completed ac¬ 
tivities by customer; the Cus¬ 
tomers module, which pro¬ 
vides immediate access to 
key information about cus¬ 
tomers; the Template file. 


which stores predesigned 
letter and fax formats; and 
the Reports module, which 
provides re suits-oriented 
reports. 

Included in the Diary is 
the Agenda, a time planner 


that provides complete con¬ 
trol over daily schedules in a 
familiar format. References 
include customer names and 
notes detailing the activity. 
Planned activities in the To- 
Do list remain visible until 


scheduled in the Agenda or 
completed. You enter activ¬ 
ities that are not yet sched¬ 
uled for a specific time and 
date in the To-Do list from 
either the Diary or the Fol¬ 
low-up module. Activities not 
completed on a scheduled 
day “fall off' the Agenda 
and reappear in the To-Do 
list for rescheduling. 

Follow-up provides a 
comprehensive overview of 
past and planned activities 
by account and lets you view 
all companywide activity 
related to a specific customer 
or all customers, including 
meetings, telephone calls, 
pro d uct d e mon st rat ion s, 
and correspondence. When a 
customer calls, anyone in 
the organization can scan all 
past activities and be of im¬ 
mediate service. Follow-up is 
directly linked to the Diary 
to capture all planned and 
completed activities. 


PROGRAMMERS - 

Here's the library to improve your image 



w 
£ 



Users require a common, standard interface that is both friendly and 
functional. The SAA standard was set up In the early 1980$ in order to 
enable users to bath start using systems faster and move from one system I 
another with relative ease. Examples of products that have incorporated this international standard 
include Norton, Windows and PCTools. But up until new, programmers have found it difficult to 
incorporate this SAA standard into their systems. 

Now there is FACE, a unique library that enables the programmer to develop applications that 
comply w ith the standards laid down by the SAA user interface. 

♦ Using full-screen mouse control a user can activate an input field or window by clicking on it 
with the mouse. 

♦ Fast screen handling with push-buttons, scrollbars, dialogue boxes, dropdown menus, check 
boxes, radio buttons and windows. 

♦ The ability to change and save screen colours at run-time can be easily incorporated into an 
application. 

♦ With fully commented source code examples on disk and an extensive manual programmers 
can have FACE up and running almost immediately. 

FACE is available for Clipper 5.x, Microsoft C, Quick C, Turbo C, C++ and Quick Basic. 


Call or fax for a brochure and a free demo diskette: 




P O. Box 352 

6040 AJ Roer mo n d/Hu l b nd 
Phone: f++31X0)4756-2872 
t- Fax: >(0)4758-2395. 



Dealers: 

Germany: 

Rommia: 

uMl 


R&P, Phone: (++49X0)2405-15(fet * Fax (++49X0)2405-15054 


A 

mm 


M.I.T., Phone (++401(9)0-477578 

DATABASE WAREHOUSE. Phone: 0268 527 747 • Fax: 026fi 285 2: 
Q.B.S. SOFTWARE Ltd.. Phone: 091 994 4842 • Fax: 081 994 3441 
SYSTEM SCIENCE, Phone: 071 833 1022 • Fax.07l 837 6411 
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It doesrit take 
a rocket scientist 
to figure it out. 
Blit one did 




© 1991, NewGen Systems Corporation. NewGen, NewGen Systems Corporation. NewGen logo, Image 
Enhancement Technology (1ET) and Autu Recognition Technology CART) are trademarks of NewGen 
Systems Corporation. PostScript is a registered trademark of Adobe Systems, Inc. 


Quite a few scientific types focused 
on the heavens above have found 
that NewGen 1 " high-resolution, 
PostScript&'-compatible printers 
offer advances found nowhere else 
on earth. 

like Image Enhancement 
Technology (JET)™, for character 
quality that’s out of this world. Plus 
Automatic Recognition Technology 
(ART) 1 ", to select the right interfaces 
and emulations foryou. And 
Program Updating with the latest 
in controller technology to make 
your NewGen printer virtually 
obsolescence-free. 


Resolution dose up. 

13 point Courier enlarged 500/K. 



300 dpi Turbo FS/40Qp 
Turbo PSy^OOp with IET 


Yet, for all their innovation, you’ll 
find they're offered at very dowrvto 
earth prices. 

Take our TurboPS Pro Series, 
delivering incredibly crisp, 
professional documents and superb 
performance at up to 800x400 dpi for 
single and work group users alike. 

We also offer the compact and 
very affordable TurboPS Personal 
Series, for 300 or 400 dpi resolution 
at 4 pages per minute. 

Then there's the new T Series, with 
exceptional 1200x600 dpi in 1 T’x 17" 
format for truly outstanding graphics 
capability. 

You can add a second paper tray, 
1C memory cards, SCSI interface and 
other options as you like. 

And with NewGen, you can count 
on solid customer and technical 
support as well. 

All of which makes NewGen a 
leader in the printer technology race. 

To leam more, or for your local 
NewGen Dealer, call today. We’ll 
be happy to help you decide which 
of our machines is just right for 
your mission. 



NewGen Systems Corporation 
17580 Newhope Street, Fountain Valley, CA 92708 
Telephone 714/436 5100 FAX 714/641-2800 
Toil Free 1-800-756-0556 
Dealer Inquires Welcome 
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The Customers file 
stores all data about your 
customers, clients, and 
prospects, including address, 
phone, fax, and key con¬ 
tacts. You can enter an un¬ 
limited number of custom¬ 
ers and contacts, with room 
for notes about each person. 
Because SuperOffice utilizes 
a shared database, all users 
can edit any record to provide 
everyone with the same up- 
to-date information about 
each customer. Automatic 
dialing using a modem re¬ 
sults in efficient telemarket¬ 
ing, With the Customers 
module, you can record an¬ 
ticipated and actual dollar 
sales per account, with 
probability estimates for an¬ 
ticipated sales. 

SuperOffice provides a 
direct link between a selected 
customer record and prede¬ 
signed letter and fax tem¬ 
plates, which work with 


most popular word process¬ 
ing software. When you 
search for a specific account 
and choose a template, Su¬ 
perOffice automatically in¬ 
serts the company’s mail¬ 
ing address, contact person, 
and date in the document. 
The correct font, size, and 
style are already in place, 
which helps to maintain a 
consistent style for all com¬ 
pany correspondence. 

Saved documents are ar¬ 
chived by account, allowing 
a comprehensive overview 
of all correspondence by all 
users. Spreadsheet tem¬ 
plates work with Microsoft 
Excel and Lotus 1-2-3, so 
you can create quotes, price 
lists, forecasts, and travel 
expense forms. 

Four report types include 
customers, businesses, and 
categories; customer lists 
and mailing labels; customer 
follow-up; and sales re¬ 


ports. The sales report fea¬ 
ture provides a quick over¬ 
view of pending business 
activity that managers can 
use to forecast future sales 
and adapt sales and market¬ 
ing strategies, coordinate 
budgets, and track actual 
performance versus budgeted 
quotas for each sales¬ 
person. 

SuperOffice requires a 
PC with 3 MB of RAM, 
Windows, a graphics adapt¬ 
er, a hard drive, and an 
Ethernet LAN. There is 
also a Macintosh version. 
Price: 5900 Norwegian 
kroner for the single-user 
version; 4720 NK for the 
multiuser version. 

Contact: SuperOffice a.s., 
Vika Atrium, Munkedams- 
beven 45, Postboks 1744, 
Vika, 0121 Oslo, Norway, 
47-2-831550; fax 47-2- 
835590. 
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486 

Motherboards 

T he 486-25TC and 486- 
33TC 486 motherboards 
offer 1 to 16 MB of RAM, 

64 KB of cache memory, a 
built-in 387 FPU, and the 
AMI BIOS. They also pro¬ 
vide BIOS shadow RAM 
and video shadow RAM op¬ 
tions, an I/O bus speed of 8 
MHz, and two 8-bit and six 
16-bit slots. DFI supplies 
drivers for EMS and EEMS. 
Price: £1245 for the 486- 
25TC; £1495 for the 486- 
33TC. 

Contact: DFI Computer 
and Electronic (U.K.) Lid., 
Unit C, Broomsleigh Busi¬ 
ness Park, Worsley Bridge 
Rd., Sydenham, London 
SE26 5BN, U.K., 44-81-461- 
2322; fax 44-81-461-4631. 
Circle 1347 on Inquiry Card. 


CLTools 3.0 


Supply your Clipper program with a Windows- 
like user interface, extensive graphics library 
included: 



The high performance report generator with 
easy-to-use WYSIWYG user interface offers last 
database-query and versatile design options 
The runtime module (finked to the application) 
manages complex field-, line- and group ex¬ 
pressions. having access to all functions and 
variables of your program. The fast report out¬ 
put supports more than 350 different printer 
types, graphic fields and page preview. With 
CLReport you can forget all about difficulties 
with external programs, laborious function con¬ 
trol or licensing agreements, 

$ 310 


Professional 


■ full mouse support for all interactive func¬ 
tions 

■ movable and resizable windows on text and 
graphics video mode 

■ scrollbars, size box. close box. pull down 
menus, icon menus 

■ about every graphic element you can think 
of, image-management, presentation gra¬ 
phics 

■ perfect graphic printing results free of distor¬ 
tion, PCX support for scanned pictures 

■ interactive graphic input input with rubber 
banding, vector font 

Whether you need operating system functions, 
access to the printer spooler etc - CLTools 
implements all the functions your program 
needs including sophisticated serial interface 

functions, interrupt driven timers etc., * 

$ 490 


-iv, Wy-j 
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CL1TW14I SM/lk - Bm-rtretta- 


CLText 3.1 


Powerful word processing including formatting 
options, hyphenation, block commands, prin¬ 
ting attributes, mail merge etc.. The text to be 
edited can be processed as a string, as a MEMO 
field or as a file. Thanks to Virtual Memory there 
is no limit to the text length. You are able to 
program your object-oriented word processing 
- as many editor-objects as you want with more 
than 100 methods - to suit your personal needs. 
A complete application with source - MS-word- 
like in look and feel - is included as well as a 
printer-file with more than 350 printer-installa¬ 
tions. 

S 340 




vq / m / Bundle: $ 919 



Dr. Huggle & Partner 

Dr. Huggle & Partner GmbH • Heinrichsallee 41 • D-5100 Aachen 
Phone +49-241 -403114* Fax +49-241 - 403117 

^ Registered trademarks: Gipper/Natitucfcet Corp., MS-WcHrdWindawVUicrosQfl 
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dBsee 


The Standard CASE for Clipper 

dBsee is a complete Project Development environment. 

Allow the interactive definition of prototipe and generate the tailored source code and 
iocumentation with a 90% cut of time and costs. Define a standard methodology for 
application generation, maintenance and documentation of real world business application 

Clipper comunity needs more than a compiler and a lot of tools. 

AVhat We suggest is a powerfull and easy to start system for speeding up your 

software production : dBsee 3.0 


Advantages using dBsee are: 

-Possibility of designing the whole 
application interactively. 

-Data entry screen can be designed 
up to 65.000 rows per 65.000 co¬ 
lumns ! A highly sophisticated scre¬ 
en painter allowing the insertion of 
data entry screen fields coming 
from different data bases, genera¬ 
tion of automatic look-ups, and multi 
relations directly designing the rela¬ 
ted object The methodology 
adopted is based on the entity re¬ 
lationship model 

-A specific Lookup Tables Manager 
concentrating on a single tile all 
different structured tables for 
lookups managing automatic data 
entry and data search. 

-Object programming. A library' 
of over 100 engineered modules is 
supplied with dBsee for supporting 
user interface, video and printer 
drivers, data entry, recursive 
windowing, and a long list of 
utility functions. 

-Template Language. Thanks to 
new dBTL ( dBsee Template 
Lang uage), which has same Clipper 
language sin tax, one can generate 
any kind of source code programs. 


Reducing development time 
by 90% 

Defining standard development 
methodology 

Producing source code and 
documentation 

Supplying maintenance support 
with reverse engineering 

Easy to learn and use also for 
non Clipper experienced 

Clipper 

Specialist 



Call 0039323.922966/924239/925356 
or Fax 0039323.925208 for more 
information or free demo disk 


More than 150 templates are available in order to j 
most soristi gated procedures. 

-Reverse Engineering. dBsee uniqueness is possibility of 
manual intervention on source code by adding lines of 
program without losing these changes when generation 
takes place . By activating the reverse engineering process 
the changes made by adding new command lines will be 
identified and memorized so that in successive generations 
their relocation will automatically be carried out. 
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dBsee 3.0 support: Summer ‘87, Clipper 5.01, RTLink, Blinker. 



Italian Software Agency sri 
Torino, 2 28042 Bavenc (NO) ITALY 
323 - 922066 924239 925356 
FAX (0039) 323 - 925208 


Copyright Italian Software Agency - dBsee Nantukei - Clipper. All product names and tadc.marks are the property of their respective owners. 
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You can operate the MTM-15 medium-range modem over 
distances too long for conventional short-range modems. 


Medium-Range 
Modems for 
Long Distances 

A medium-range voice- 
band modem available 
from GADC is designed for 
operation over distances too 
long for conventional short’ 
range modems but not long 
enough to justify the ex¬ 
pense of a long-range unit. 
The MTM-15 operates full 
duplex, synchronously or 
asynchronously, at data 
rates of up to 19,200 bps, 
over four-wire private or 
teased lines, conditioned or 
unconditioned. 

To achieve error-free 
communication, the MTM- 
15 employs an adaptive 
equalizer and 16-state, eight¬ 
dimensional Trellis-coded 
modulation. On conditioned 
lines, transmission range 


can reach 62 miles; on un¬ 
conditioned lines, the range 
is 41 miles. 

You can select the trans¬ 
mit clock for internal, exter¬ 
nal, or loopback, while the 
data regenerates the receive 
clock. The transmit level is 
selectable in 3-dB increments 
over the range of 0 to — 12 
dBm. Transmit timing is pro¬ 


vided internally or derived 
externally from the data ter¬ 
minal or from the receive 
signal. Line communication 
is always synchronous; 
however, when set to asyn¬ 
chronous mode, the unit 
converts the data terminal 
equipment asynchronous 
data to sy nchronous format 
in compliance with the 


V. 14 (CCITT V.22bis) 
standard. 

The MTM-15 features 
full V.54 diagnostics, includ¬ 
ing local and remote digital 
and analog loopbacks. In ad¬ 
dition, the modem can per¬ 
form a Bit Error Test on the 
link using an internal 
pseudo-random test pattern. 
A flashing LED shows you 
when the modem detects an 
error. The MTM-15 is 
available as a stand-alone 
desktop unit (the MTM- 
15SA) and as a rack-mount 
card for standard 19-inch 
racks (the MTM-15R), 

Price: £1215 for the MTM- 
15SA; £1114 for the MTM- 
15R. 

Contact: GADC Ltd., 
GADC House, Presley Way, 
Crownhill, Milton Keynes 
MK8 OHL, U.K., 44-908- 
262121; fax 44-908- 
265050. 
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Riding the Unix Wave 


No matter what platform you're riding, 
programming speed comes from 
staying on the crest of new Unix 
software development. Programmer’s 
Odyssey is always ready with the 
latest in Unix products, as well as 
advice on building your platform to do 
the work you want to do. So, dude, if 
you want to find out where the next 
big wave is coming from, call 
Programmer's Odyssey. 

PRO G R; A M (Ml El RI'IS 


SUPER-TCP" 
for Windows 

Frontier Technologies 
SUPER-TCP™ for 
Windows gives you the 
best value for TCP/IP 
networking using 100% 
Windows implementation 
Includes object-oriented 
file transfer, multiple 
telnet session, 

VT100/220 and tn3270 
emulation, SNMP agent, 
Windows NFS support, 
and more. 


new! Alfalfa Poste 

Poste lets you send anything, 
anywhere - text, data, fax r 
spreadsheets, graphics, 
images, from your UNIX 
workstation. Built on stand- 
ards for communication 
protocols and user inter- 
faces, Poste lets you 
communicate easily with any 
mail system - traditional 
UNIX, Internet, fax, 

UUCP, and X,400. 

Special Intro . Price / f 


II II I 'JJj JJJjW j 

MW MlH^&flz^STflMM M- Distributors/Dealers Welcome 

1-800-252-5560 International: 1 -508-393-5560 Fax 1-508-393-1456 
88 Main St, Suite D s Northborough, MA 01532 USA _ 

Shipments via DHL or U.S. Air Mail 

Terms: MasterCard/ACC ESS, VISA, /j j VV 1 

American Express. Wire Transfer. / 

\Hours: 9 AM - Midnight, London Time /rj 

(4 AM - 7 PM N.Y. Time), , lS9 
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S CommonView 3 

Develop for Windows, OSF/Motif and PM 


Write portable GUI applications the easy way! 

Use C++ and CommonView and you can forget about the differences between APIs. 
Write the code once and recompile for Windows, OSF/Motif and PM. 
Thousands of developers already do. 

And the great news is that CommonView just got better. 

We’ve packed in more support, more features and even better performance. 

Now it’s your turn. 



Microsoft Windows Presentation Manager 



OSF/Motif 


CommonView - abstracts 
you from the complexity of 
each API. 


Glockenspiel CommonView is the most 
efficient route to developing applications 
that run on Windows, PM and OSF/Motif. 

It’s the only C++ class library that offers 
you true portability across these three 
platforms. 


Winner of last year’s Computer Language 
Productivity award, it reduces the amount of 
code you write, increases the volume of 
reusable code, and produces small, efficient 
and portable applications. 

Thousands of developers use it — because it’s 
simple, intuitive and delivers on its promise. 


■ US: IMAGESOFT. (516) 767-2233. Fax (516) 767-9067. 

■ UK: Q A TRAINING LTD,, (Q2B5) 655BB0 Fax (02B5) 650537. 

■ Italy 1NFEHENTIA, (02) 2668056B Fax (02) 236425B 

■ Sweden: LINSOFT. (01) 3124780. Fax (01) 3152429. 

■ Germany, Switzerland, Austria PSItools (06021) 492-0, Fax (06021 ] 492-112. 

■ Benelux: HIJNHAAVE. +31 (71) 218121 Fax +31 (71) 2161 IB. 



PUTTING 


glocfcenspieC 

doss constmcton 


C + + TO WORK 


Glockenspiel, 39 Lower Dominick Street, Dublin 1, Ireland. +353 (1) 733166. Fax +353 (1) 733034. 

Glockenspiel Common View ano Glockenspiel C++ are registered trademarks of Glockenspiel Ltd. The trademarks Of their respective corporations are ackno wledged 

Glockenspiel "Colour Rolation" logo by Francis Tansey 


Circle 457 on Inquiry Card. 






















































NEWS 


WHAT'S NEW • INTERNATIONAL 


Separate 
Continuous-Form 
Printing Jobs 

T he new model in Geni¬ 
com's 3800 series of 
dot-matrix shared-resource 
primers has all the facilities 
of the 3830 bar code printer 
and the 3820 general-pur¬ 
pose high-throughput 
printer. 

The 3840E lets you load 
two different forms, one in 
each of the front/bottom 
and rear tractor-fed paper 
handlers. In shared-re- 
source, networked, or re¬ 
mote-printing applications, 
you use a simple one-line 
host system control com¬ 
mand to change the paper 
path. 

The 3840E’s optional 
paper cutter bursts the paper 
perforation at the end of a 
continuous-form printing op¬ 
eration. You can assign 
paper formats to paper paths 
so that the 3840E automati¬ 
cally changes to the required 
layout. The printer offers 
up to four buffers that are ca¬ 
pable of storing form setup 
information. 

The 3840E includes a 
menu lockout feature that you 



The 136-column 3840E can print at speeds of up to 600 cps in 
draft mode and up to J50 cps in letter-quality mode , both at a 
resolution of 12 cpi r 


can invoke once you have 
configured the printer to 
your requirements. To ac¬ 
cess program functions, you 
enter a numeric pass code. 

The printer supports 24 
barcode styles, rotatable 
through 90, 180, or 270 de¬ 
grees, and expands charac¬ 
ters to up to 10 ^ inches, 

A 16-digit LCD screen 
on the front panel assists you 
in configuring the 3840E 
without printing setup pa¬ 
rameters. The 3840E offers 
ANSI 3,64, IBM PPXL9, 
IBM GP, Epson FX 286e, 
and DEC LA 210 protocol 
emulations. Data connec¬ 
tion is made via the RS-232 
or Centronics interface. 

Standard fonts include 
Courier, Courier Italic, 
Gothic, Wide Gothic, 

Gothic Italic, and Micro- 
gothic, each in draft and 
letter-quality styles. You can 
also print optical-character- 
recognition information 
using OCR-A and OCR-B 
fonts. 

Price: £2195. 

Contact: Genicom Ltd,, 
Armstrong Mall, South- 
wood, Farnborough, 
Hampshire GU14 0NR, 
U.K., 44-252-522500; fax 
44-252-523086. 
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THE NeXT’s POWER ON YOUR PC 

PC-DSP 56K = DSP MOTOROLA 56001- 10 MIPS EACH SLOT 


® 



PC BUS * DMA | 


M3 H b*ls IS K t'i 
0* 1* BITS 

FILTHEHS ANT! ALIASING 


OouWb A.'Q lb Bills 100 Ks>'9 

STEREO ; DoubJ* p.'A 14 BITS' 100 Kvi 


Price : 
$1500 


FILTREflS ANTI ALIASING 


VERY POWERFUL 
SOFTWARE 
ENVIRONMENT : 


HIGH LEV^L DEVELOPMENT LANGUAGE 

MOTOROLA C 56000 /ASM/SIM 
BORLAND Turbo C & PASCAL 
MICROSOFT C QUICK C 
ZGRTECH C , C++ 




FFT 

WINDOWS 

FILTERING 


price $ 2000 
256,512,1024,2048,4096 POINTS. 
Hamming , Hamming, Blackman... 
IIR.FlRJLATTlCE... 


Data compression / Vocal processing 


rslDieimetrie 


Ni'HI it a trademark from NeJtT:OMP 
PC II b IrMBlTHTt from 19M lUftP 


Tel ( INT. )+ 68 66 54 48 Fa* (INI ) + 68 SO 27 87 

30 ,Rue Ernest RENAN 66000 PERPIGNAN FRANCE 
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Put more power in your PC 


Plug MKS Tbolkit into any DOS or OS/2 
PC and you'll unleash more power and 
flexibility than you ever believed your 
hardware could handle. You’ll find that 
MKS Tbolkit is the essential piece of 
DOS or OS/2 software after the operat¬ 
ing system itself. 

Advanced programming tools 

once available only on UNIX™ systems 
are packed into MKS Tbolkit for DOS 
or OS/2 - more than 150 of them, 
including utilities for: • prototyping 

• advanced command language 

• command editing and histoiy 


• file processing • text manipulation 

• compression • archiving • editing. 

And MKS Tbolkit is easy to use, 
with on-line manual pages, lots of 
examples and quality documentation 
for both novices and experienced users. 


It’s not 

powerful hardware - 
it’s powerful 
software that 
makes it possible. 


- .. ■„ ■' > 


You’ll be able to get the job done 
effortlessly too, wherever you’re work¬ 
ing. For laptop owners, our installa¬ 
tion procedure lets you load only the 
utilities you want. For developers 
working on a UNIX system and a PC, 
we’ve made it easy to copy files 
across systems. And MKS Tbolkit 
tracks the POSIX.2 standard, a plus 
for developers in open systems en¬ 
vironments. Networks are perfect for 
MKS Tbolkit too. 

Plug in MKS Tbolkit and soar beyond 
your hardware. 



Price: DOS $249. OS/2 
$349, DOS & OS/2 $399, 
Upgrade $69 (DOS only). 
Call for LAN and site license 
prices. 


Tb order, call MKS at 

HP 1-800-265-2797 (continental U.S. only) 
1S5 or (519) 884-2251; FhX (519) 884-8861 

30-day money-back guarantee. 


JMB 


35 King Street North 
Waterloo, Ontario 
Canada, N2J 2W9 


MK$and MK$ Tbolkit are trademarks «f Mortice Kern Systems Ire. 
UNIX is a registered trademark of Unix System Laboratories. Inc 


Circle 472 PH Inquiry Card. 

























* 

4 

NEWS 

WHAT'S NEW 

• INTERNATIONAL 



The multi standard AL9642 modern provides Group 3 fax send 
and receive capability. 


Low-Cost V.32 
Fax/Data Modem 

T he AL9642 V.32 
multistandard modem 
from Amber Logic has 
Group 3 fax send and receive 
capability and also includes 
V.22bis, V.22, V,23, and 
V.21 capability for commu¬ 
nication with lower-speed 
modems. The desktop 
modem’s V.42/MNP level 4 
error correction and 
V.42bis/MNP level 5 data 
compression further in¬ 
crease error-free data trans¬ 
mission throughput rates. 

To secure your data from re¬ 
mote access. Amber Logic 
has also provided the 
AL9642 with data encryp¬ 
tion, password protection, 
and dialback security 
features. 

The modem is equipped 
with the EIA Class II and Si¬ 


erra SendFax command 
sets, so you can use it with 
most popular fax software 
packages. The AL9642 sup¬ 
ports ASCII fax mode for 


simple transmission of text 
files, and it automatically 
detects which fax mode you 
are using and configures it¬ 
self accordingly. 


The package includes 
Trans-send Professional, a 
software package that offers 
various text styles and lets 
you import PCX graphics 
files. It automatically con¬ 
verts data to and from the 
appropriate fax format, has a 
directory of fax numbers, 
and sends the message to sin¬ 
gle or multiple recipients 
either immediately or at a 
specified time. 

The A L9642 receives in¬ 
coming faxes in foreground 
or background mode, so 
you can continue your work 
uninterrupted. You can 
view the faxes on-screen or 
print them out. 

Price: £595. 

Contact: Amber Logic 
Ltd,, 12 Park View Court, 
St. Paul’s Rd., Shipley, 

West Yorkshire BD18 3DZ, 
U.K,, 44-274-585483: fax 
44-274-589221. 
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One good IDE 
deserves another 


IDE 1: 


In the last year, over 
11 million IDE hard drives 
have been shipped. 


IDE 2: 


The Mountain* FileSafe 8500 
IDE tape backup subsystem 
is ready to back them up. 



Announcing Mountain’s 
FileSafe 8500-the first IDE 
tape backup solution for IDE 
hard drives. 

No Slot Required. The FileSafe 8500 
attaches to the IDE interface already in the 
computer. Saves precious interface slots for 
other uses. 


Capacity. Over 300MB of storage is 
possible with Mountain's TD-101 format and 
software data compression. 

Compatibility, Fully compatible with 
QIC-80 and Mountain's TD401 formats. 
Reads QIC-40 tapes, tool 

Network Ready. The perfect match for 
small networks like Novell’s NetWare Lite* 


Fast* The IDE bus transfers data Easter than 
the floppy controller. Up to 5 times faster. 

Saves Time, Mountain’s exclusive 
u Fonnat-On-The-Fly”~ feature formats 
cartridges as you backup. No time is wasted 
preformatting tapes. 


Backup That Works* Call 408-379-4300 
(USA) or 44-276-686454 (Europe) today for 
a Mountain distributor and discover the total 
IDE Solution-Mountain’s FileSafe 8500. 



Mountain 


Moimtiili). the Muiwiiain Neiwurk Solutions Joru and FileSafe ait registered trademarks and KunimtOn lhc Fly ns a trademark of Mountain Network Solutions, tnc. 
All other product ntittms und logos arc trademarks of tlieir respective owners. SpedS cations and aviiMiility subject to blunge without notice, 

© 1991 WtJLMiain Network Solutions, luc 
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EVENTS 


WHAT'S NEW • INTERNATIONAL 


IDA Systems 
in Complex 
Organizations 

T he 1992 International 
Conference on Informa¬ 
tion-Decision-Action (IDA) 
Systems in Complex Organi¬ 
sations will address the sub¬ 
ject of why technological sys¬ 
tems often fail to satisfy 
their customers and users. 
The conference, to take 
place on April 6-8 in Oxford, 
U.K., offers a forum for 
the presentation and ex¬ 
change of methods, tech¬ 
niques, and approaches for 
understanding, enhancing, 
and designing IDA systems. 
Contact: Conference Ser¬ 
vices, The Institution of 
Electrical Engineers, Savoy 
Place, London WC2R OBL, 
U.K., 44-71-240-1871, ext. 
222; fax 44-71 -497-3633. 


MacWorld Expo / 
Stockholm 1992 

A ttendees from Sweden, 
Norway, Denmark, and 
Finland are expected at 
MacWorld Expo 1992 in 
Stockholm, Sweden, on 
April 8-10, The focus of the 
show is publishing and de¬ 
sign, with all of Wednesday's 
seminars and conferences 
concentrating on publishing 
topics. Exhibiting compa¬ 
nies will include Microsoft, 
Aldus, Expander, Canon, 
Kodak, Innographic, ACI, 
Software Plus, Hewlett- 
Packard, and other vendors, 
distributors, and resellers 
of Macintosh-related prod¬ 
ucts and services. 

Contact: CW/Communica¬ 
tions AB, Sodra Hamnvagen 
22, 115 41 Stockholm, 
Sweden, 46-8-667-91-80; fax 
46-8-665-31-32, 


CD-ROM 
Europe ’92 

N ow in its fourth year, 
CD-ROM Europe will 
address the strategies, tech¬ 
niques, and technologies 
needed to make the most of 
CD-ROM in all types of or¬ 
ganizations and environ¬ 
ments. 

The exhibition, which 
is planned for March 
31-April 2 at the Metropole 
Hotel in Brighton, U.K., is 
supported by major compa¬ 
nies in the industry and is a 
showcase of the latest CD- 
ROM and multimedia prod¬ 
ucts, applications, and 
services. 

Contact: ID Exhibitions 
Ltd., PR Department, 2-4 
High Rd., Ickenham, Mid¬ 
dlesex UB10 8LJ, U.K., 
44-895-622233; fax 44- 
895-632344. 


Computer ’92 

T he Eighth International 
Computer Expo for 
Asia, to be held May 12-15 
at the Hong Kong Convention 
& Exhibition Centre, will 
run concurrently with Auto- 
ID Hong Kong *92, the 
Third International Automat¬ 
ic Identification and Bar 
Code Technology and Equip¬ 
ment Exhibition, and the 
Hong Kong Computer Con¬ 
ference. Exhibits will in¬ 
clude hardware, software, 
peripherals, CAD/CAM, 
bar code and auto-ID tech¬ 
nology, imaging technol- 
ogy, open systems, data com¬ 
munications, and networks. 
Contact: Business Sc In¬ 
dustrial Trade Fairs Ltd., 
28th Floor, Harbour Cen¬ 
tre, 25 Harbour Rd., Wan- 
chai, Hong Kong, 852-575- 
6333; fax 852-834-5373. 


How do you translate great ideas into 
working prototypes, FAST? 


Lay out the objects 
in the display. 


Object Editor 




Point & click the 
functionality and 
behavior. 


Logic Editor 



Prototyper 


Try it out long 
before production. 


only RAPID does it all! 


The fastest way to see what you think and show how it works. 


RAPID goes far beyond CAD. It lets embedded system 
designers prototype the entire interface, both Look and 
Use by simply pointing and clicking. RAPID’s smart, 
built-in Logic Checker tests the logic as it is defined. 
Its true Object-Oriented principles allow designers to 
build and reuse graphic and logic elements without 
programming. 

RAPID fully simulates interactive embedded systems, 
precisely as they would operate in reality. Ideas can be 


interactively tested, modified and validated long bet ore 
production. Automatically updated specifications are 
ready for reporting at any time. 

RAPID is the first product to bring embedded- 
system interface prototyping to the desktop. Its open 
system approach lets RAPID communicate with other 
applications. RAPID runs under MS-Windows 3.X. 

/Run/ w/r. w/7:f/x/rasp 


Emultek welcomes distributors of productivity software. Visit our booth at CeBIT - 008 EG A10 

TEL: 89-54006 




Emultek ^ case contact us for an appointment: 

Design for Productivity Yuvalim 20142 D.N. Misgav, Israel. Tel: 972-4-800-028. Fax: 972-4-800-460. 
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WE'VE MADE THE WORLD OUR BUSINESS. 

SOFTWARE 


HARDWARE 


* (Items in RED run under Windows) 

Word Processing/Editors 


Ami Professional S3 07 

Grammatik tor Windows 58 

Microsoft Word 5.5 216 

Microsoft Word for Windows 316 

Multi mate 4.0 288 

Norton Editor 66 

Professional Write Plus 166 

WordPerfect 5,0 Xen lx 1 -5 User 591 
WordPerfect 5.1 251 

Xywrrte III Plus 209 

Desktop Publishing 

Adobe Streamline 124 

Adobe Type Manager 63 

Arts & Letters Composer 256 

Form Filler 83 

Facelift for Windows 61 

Gem/3 Desktop Publisher 170 

Jetform Design 275 

Microsoft Publisher 134 

Pagemaker 506 

Pagemaker for OS/2 520 

Perform Pro 305 

Publishers Type Foundry 288 

Super Fonts for Superprint 109 

Super Prim for Windows 109 

Ventura Publisher Gold 503 

Database & Tools 

Btrieve 406 

C-tree Plus 451 

GHnee/RTree/DHree Toolkit 937 

Clarion Professional 469 

Clipper 522 

Dataease 506 

□base IV 492 

□base IV Developer Version 846 

Dbfast/Windows 244 

DBXL 139 

FoxbasePius 189 

Foxpro 468 

Oracle Professional 780 

Paradox 503 

PC-File Single User 83 

Q&A 263 

Rbase for OS/2 1 -3 User 610 

Revelation Advanced V2.0 616 

SCO Foxbase+ 236/AT for Xenix 656 
S u perbase 4 Windows 499 

U! Programmer 331 

X-trfeve Plus 423 

XGL Relational Data Manager 565 

Spreadsheets 

Lotus 1 -2 -3 for Win dows 409 

Lotus 1-2-3 Version 2.3 338 

Lotus 1 -2 -3 Version 3.1 -t 413 

Lotus 1 -2-3/G for OS/2 Std Ed 516 
Microsoft PC Excel 314 

Microsoft PM Excel for OS/2 329 

Guattro Pro 314 

Supercalc 5 92 


Project Management 

Harvard Total Praj. Mgr, 

S453 

MS Project for Windows 

465 

Superproject Expert/2 for OS/2 

492 

Timeline W/Graphics 

465 

Graphics 

Adobe Illustrator - PC 

316 

Autodesk Animator 

295 

Autosketch 

147 

Charisma 

337 

Corel Draw 

375 

Cricket Graph 

79 

Design CADD 3D 

197 

Designer 

473 

Draw Perfect 

276 

Draw Plus 

155 

Freelance Graphics for DOS 

337 

Gem/3 Artline 

404 

Generic Cadd 5,0 

292 

Harvard Graphics 3,0 

397 

Mlcrografx X-Port 

136 

PC Paintbrush Plus 

117 

Pizzaz Plus 

60 

PowerPoint for Windows 

317 

Show Partner FX 

220 

Desktop Environments 

Desq view/Desqview 386 ... 78/133 

Microsoft Windows 3.Q 

99 

Sidekick Plus 

136 


Integrated Packages 


Enable OA S430 

Framework IV 459 

Lotus Symphony 2.2 503 

Microsoft Works 100 

Wingz 321 

Comm unications 

Attach mate Extra 238 

Carbon Copy Plus 117 

Close-Up Customer/Suppt ,.127/159 
Crosstalk for Windows 121 

Crosstalk MK4 136 

Dynacomm Asynchronous 141 

Net Remote Plus 229 

PC Anywhere IV 99 

Procomm Pius 66 

Reflection 1+/7+ „ 286/367 

Relay Gold 176 

SmalftalkA/286 117 

Smalltalk*/ PM for OS/2 288 

Smartoom III 110 

Smarterm 240 209 

Wirtfax Pm 72 

Statistics 

CSS Statistics 684 

SPSS PC Plus 168 

Statgraphics 616 

Systat V5.0 773 


Languages & Programming Tools 


ABC Flowcharter $182 

Asymetrix Tool book 292 

Borland C++ 320 

Blaise C Tools+/Power Tools+ 110 

Blaise Pascal Toois+ 131 

Clear+ C/Clear+ Dbase 123 

Interactive Easyflow 159 

Lattice C Compiler 154 

MS Basic/MS C Compiler 321 

MS Fortran Compiler 301 

MS Macro Assembler 100 

MS Quick Basic/Pascal/C 67 

MS Quick C w/Ouick Assembler 133 
MS Quick C for Windows 133 

MS-DOS 5.0 / DOS 5.0 Upgrade 63 
MS Windows SDK 330 

MS Visual Basic for Windows 133 

Norton Guides 41 

Objec vision 91 

PowerBasic 71 

Turbo Pascal Professional 199 

Turbo Debugger & Tools 101 

Turbo Pascal 99 

Turbo Professional 93 


Vermont Views W/Source Code 716 
Network/Multiuser 

Novell Netware 2.2 100 users 3386 
Novell Netware 2.2 10 users 1133 
Novell Netware 3.11 250 users 7698 


PG-MQS 386 5 User 459 

OCR 

Catchword for Scanman 139 

Readright 308 

OmniPage 386 467 

Wordscan 414 

Persona/ Information Managers 

Lotus Agenda 293 

Packrat 244 

Who-What-When 171 

WordPerfect Office 93 

Utilities 

386 to the MAX Professional 71 

Above Disk 59 

Copy II PC 24 

Fastback Plus 113 

Gofer 45 

HDC Windows Express 55 

Headroom 64 

Lotus Magellan 104 

Mace Utilities 1990 Edition 92 

Manifest 36 

Norton Backup 86 

Norton Desktop for Windows 86 
Norton Utilities 114 

PC Kwik Power Pack 72 

PC Tools V7.1 106 

Ropdrop PiUS 55 

PS-Print 258 

QEMM 386 EMS Manager 62 

QRAM 286 49 

Splnrlte II 61 

Super PG-Kwik 45 


WINTER SHOWCASE 

^Logitech Mouse w/ Windows s 69 *Lotus 1-2-3 for Windows s 409 
ADI Microscan Monitors 

(1024 x 768.0.2B Dot Pitch, ft0/220 volt aulosensingj 

* Model 2E {interlaced) *322 * Mode I 3E {non-interlaced) *375 


1333 60th Street, Brooklyn, NY 11219 FAX:718-438-2315 


Display Boards 

ATI VGA Wonder XL 
Hercules Graphics Station 1 MB 
Hercules Graphics Station &MR 
Hercules VGA Card 
Paradise 8514/A (AT) 

Video 7 VGA 10241 {512K) 


Emulation Boards 

AST 5251-11 Enhanced* 
DCA IRMA 2 [PGA or I 
DCA IRMA 3 Convt (PGA or. 
Megahertz 3270 Emulation 

Mass storage uevices 

NEC CDR 73 Ext CD ROM W 
Maxtor 80MB IDE 19m 
Maxtor 340MB IDE 13ms 


Printers/Pio tiers/A ccessories 

HP Deskfet 500 503 

HR Laserjet: III 1585 

HP Laserjet IIP 862 

Pacific Data 1 MB Exp (Ex, LJ2) 102 
Pacific Data 25-in-1 275 


Networking 

3COM Etheriink/MC (MCA) $286 

Anthem NE1000 8 Bitr Ethernet 128 
Pure Data Laptop Arcnet Cd 312 

SMC Active Hub 3 Port 253 

SMC PC 13GE Arcnet Coax 115 

SMC PC5Q0FS Arcnet Svr 279 

Std PS210 Arcnet (MCA) 329 

Tom Conrad TR MAU 16 Port 649 
WDC Ethercard Pius Elite16 170 

Xircom Pocket 3270 Adapt 
Xircom Pocket Ethernet Adapt 
modems 
Prac Fferiph 2400 Inf 
MuKntech9eQQV.r J ' 


Input Devices 

Logitech Serial w/ Windc, TU 
MS Mouse ^Paintbrush 107 

MS Mouse w/Windows 153 

Mouse Systems PC Track ball 48 
Summasketch 12X12 W/4 Button 373 
HP Scanjet Pius W/lntfc 1132 

Logitech ScanmanMod 32 161 

Logitech Scanman 256 279 


Free Catalog1 

Call now for your free Softline 
2500 product catalog. 

Now available on Disk or print 

Diskette Case 

i w j^ an y p UfC hase 


SOFTLINE 
CARRIES 
OVER 2600 
ITEMS. 
PLEASE CALL 
FOR ITEMS 
NOT USTED. 


To Place Your Order By Telephone, Please Call Fay Kleinbart • Inti. Sales Mgr. 


1 - 718 - 438-6057 

To Place Your Order By Fax: 1-718-438-2315 

“OPPORTUNITIES FOR INTERNATtONAL SALES AGENTS AVAILABLE 1 " 


NEW LOWER RATE ON 
FEDERAL EXPRESS 



TEftHSi Payments may bs nade by U.S Sank Chert, wire transfer, UG. MasterCard, Vsa, Amercari Express crEuruCard 3% handling fee on credd card orders. Goods ara shaped via express-couriers- Federal Eipresi, DHL TNT or UPS {2-5 daydesuery). 
U.S. Mail (24 weeks) or Air Freight For lar-ga outers (1 week). Call or Jut lor shipping charges before submicing payment. We oiler Met 33 lerms to large cotporalions. All reruns require authorization and RA numtes from customer service deparlmen 

(20% Bsbcfcng fee on returns), All prices subject to change wifliout notice I4ease o* lor current pnoet 


















We’ve got the power 
behind the play 



Symbol of 

The Chinese hand 
puppet Bu Dai Hsi has 
been a symbol of 
tradition, as well as 
entertainment, for 
centuries. Talented 
performers use these 
beautiful puppets to act 
out legendary tales, but 
they are only one part 
of this Intricate art 
form. Behind the 
scenes are set design¬ 
ers, historians, sound 
effects and skilled 
craftsmen that 
handmake every 
puppet. Only with the 
power of their com¬ 
bined talents and 
dedication has the Bu 
Dai Hsi performance 
thrived for hundreds of 
years. 


Tradition of Excellence 


Come see us in Hull 3 
Booth No. E49 


Inspired by traditions of excel¬ 
lence like Bu Dai Hsi, AGC 
developed the Powerplay line of 
computers to give you the 
highest quality and most 
versatile systems available. 
Versatility means you can match 
any 286. 386SX. 386, 386DX. 
486SX, 486, 486DX, P24 CPU 
with any Tower, Semi-Tower, 
Mini-Desktop, Desktop, Slim- 
Desktop case to give you a 
system perfectly tailored to your 
computer needs. But like the Bu 
Dai Hsi performance, the 
Powerplay line represents only a 
small part of AGC's total ser¬ 
vice. Years of advanced R&D, 
uncompromising quality control, 
and experienced technical 
support unite to guarantee you 
the best show in town. 
Powerplay gives you the power 


FSM HANNOVER MESSE 

Kj CeBIT'92 

11.- 18, M A R Z 1992 


PCUUERPL/IV SERIES 


AGC ELECTRONICS CORPORATION — MAIN OFFICE 16th Floor. Number 108, Min-Sheng East Road, Sec. 3, Taipei, Taiawn, 10446, Republic of China. Telephone: (886J-2718-1918 (Rep.) 
Facsimile: (886)2-718-1808/9 CACHING TECHNOLOGY CORPORATION - USA OFFICE 1250 North Lakeview Avenue, Unit Q Anaheim, California 92807 United States of America. Telephone: 
(714)777-2818 Facsimile: (714)777-3608 AGC ELECTRONIC GmbH - GERMANY OFFICE Halskestr. 24 W-4030 Hatingen Tlelenbroich. Germany Telephone: (02102)49000 Facsimile: (02102)490021 
AGC ELECTRONIC CORPORATION - S.A. SPAIN OFFICE Calle General Peron-No. 32 Planta Baja Comercial 28020 Madrid; Spain Telephone: (91)556-8890 Facsimile: (91)-S56-8723 
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INTERNATIONAL FEATURE 



Looking at 
Israel’s Soft Side 

High technology and Israel may not sound like a likely combination, 
but a number of factors give Israel a strong position in many new areas of technology 

ANDY REDFERN 



S ince its formation in 1947, Israel has seldom been out 
of the news^a fact that's even more remarkable when 
you consider that its population is less than half that 
of London. Through the turmoil of numerous wars, 
trade embargoes, and terrorist attacks, its people and its in¬ 
dustries have proved tremendously resilient. Although many 
people question some of the government's policies and tac¬ 
tics, few can fail to be impressed by the success Israel has 
garnered in its industrial base. The hopeful signs of peace in 
the region make many observers confident that once Israel 
and her Arab neighbors settle their differences, the country 
will be ready to ride a new wave of commercial success. 

At times in its history, Israel has spent almost half its tax 
revenue on military support. This has led to a 
well-developed, advanced high-technology in¬ 
dustry that has often had to develop its ownsolu- 
tions to technical problems because of restric¬ 
tive trade embargoes. Israel now has successful 
companies in almost all technical disciplines, 
from medicine and pharmaceuticals to aeronau¬ 
tics and computing. 

The development of computer technology 
seems to have followed two directions. Basic 
computer hardware has always been available, 
with companies like IBM and Control Data run¬ 
ning successful operations for many years. In 
fact, one of IBM's research centers outside the 
U.S. is in Tel Aviv, So, rather than develop 
more hardware, computer companies have inno¬ 
vated in the areas of data communications and 
software. 

During a recent trip to Israel, I met with 
about 20 high-tech companies and came away 
with three lasting impressions. First, most of 
the companies exhibited a willingness to em¬ 
brace the latest technology, even if it meant a 
major change to a previous solution. Second, 
each company revealed a deep belief in itself, its 


people, and its products. And finally, every company I 
visited had a common goal—to conquer the international 
market. The internal Israeli market is too small to support 
so many companies, so they all look for major sales in Eu¬ 
rope, the U.S., and Japan. 

To Boldly Go 

The emergence of C++ as the object-oriented programming 
(OOP) standard says a great deal about the U.S. attitude to¬ 
ward software development. C++ allows a programmer to 
use what he or she already has and add new bits as needed. 
The C++ language is a complex mixture of C and object- 
oriented features that some observers see as a tangled mess 
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Add-ln/Add-On 

ATI Wonder Plus XL 5!2 215 

8514 VGA 1MR 550 
Stenfeo FX . 135 

Digichanncl PC S-port , 375 

Evere* Viewport TC . . . 5?5 

Fahrenheit 12S0 - 11UIB . 340 
Hencde* Graphics Station 535 
Graphics StatW 3MB .585 
Logitech M □ u s ej man Serial 55 
Scanman 256 . . 275 

Mouse with Windawt 3.0 . 75 
MS Mouse vwth Windows 3.0 149 
Prodesigner 11 - S IMS 235 
SoLtntlblaster Pro - INewl . 210 
Voiante ATI 000.720 

Backup 

Colorado 250MB .309 

HP DAT Tape Backup 
1.3/2/8GB 1400/1560/L950 
Wangle* 5150$ InVE n t 640/7 50 

Software for DOS/UNK/LAN 

CAD & Graphics 


Autocad RellJ . . . CALL 

Cafeomp 33120 415 

Corel Draw Ver ?. ...380 

Design CAD 2D/3D 175/199 

Drafra CAD Tor Windows 430 

Freelance Plus .335 

NumoracsGraphicMastor CALL 
Swnma sketch CALL 

VinylCAD.600 

Xe/oi GS + Scanner AT 1360 


Chips & Memory 

All Upgrades - ALT?, AST, Apple, 
Cim-ipaq, QEC, Epson, HP. IBM, 
Silicon Gr, Sun, Toshiba 


BQ2B7.LOW 

803 8 7 SX-16/20 . , 109/1ZO 
80387DX All speeds .175 

SIMM 1MB/4MB 70ns .44/160 


ALL CHIPS AMD SIMMS CALL 

HP Laser 2MB/4MB 140/230 

Communications 

Carton Copy Host&Term ,,115 
Close-Up Customer&JrtJpport 135 
Smartetm 320 . 125 

Database 

Clarion Pro Developer . . 450 

Clipper 5.01.495 

Dalaease 4.5 525 

DBase IV.489 

Phase IV Developers Edition 339 
Ftucpfo Single/LAN . 469/665 

Oracle Professional V6 1100 
Paradox 3.5 Upgrade . . .175 

Abase 3.1.465 

Supertax 4 fur Widows . 460 


16,000 Items 
Price Diskette 

Shipped with order 


LapTops 

AST 386SX20/40/50 . CALL 

Everest.CALL 

Stiarp.CALL 

Toshiba . ..CALL 

Texas Instruments 
TM2O0D 20/40 1035/1285 
TM300Q New Irw price 

Modem/FA X 

Modems lor an portables LOW 
FAX 9600 & Modem 2400 85 
Faut for Windows ... 129 
Hayes 2400B Internal 255 
Hayes Ultra 96 .... B49 

Intel Satisfaction.395 

Pocket FAX9G/MDdem24 150 
USR V. 32/V ,42ln VExt 440/500 
USR HST/V 32 Dual Ext Std 865 

Networking 

3COM Etfwiiink 2 ..... LEW 
AST 525 l-l I FnhPlus 515 
DLink Pocket Ethernet . 265 
EverexEitemetB/16 . . 87/135 
Hayes Ether mate S ... 96 
IBM 3270 Connection 375 
HIM 5250 AT/MC . .510 

IBM Token Ring 16/4 630 

Intel Ethernet 16 . . 130 

Xitel Netpofl .... 495 
IRMA 3 ... 435 

LanFax for Windows . , CALL 
Lenla&tic ] QME Starter 485 

Lantastic Al Node.60 

Mylex E1$A Ethernet 309 
NET(XX)/compatible . 3 35/85 
NE-2(X>Q/compatible 161/126 
NE-210G .... 155 

NE32QQ EISA 665 

Netware Lite 70 

Novell Netware CALL 

Shiva Net™dam 166b 

WD Ether 0fte Compat 100 
WDEihercard Elite . 125 

WD Ethercard Elite 16 160 

Operating System 

Desert 2,2/386 . . . 75/3 30 
MS DOS 3.3 or 4.01 AO 45/55 
IBM OS/2 Standard 1.3 3 28 

IBM OS/2 Extended 1,3 5QD 

NewWave.110 

XENIX/UNIX CALL 

Windows 3,0 .... 65 

Windows 3.0 + Meuse . . 75 


Desktop Publishing 

Adobe Type Man Windows . 59 

Pagemaker .619 

PerfqrmPre Design/Fill . 298 

Quark Express . . . 580 

Ventura Publisher 4.0 , , , 525 

Disk Drives 

Seagate 351 AX . . . , 200 

Conner 60MB.200 

Maxtor 60MB.200 

Pk«S Hardcard HXL 105 9ms 480 
Maxtor 120MB ]5ms .360 

Conner 120MB 3 5ms . 360 

Quantum 123MB 15ms , 390 
Maxtor 23 3MB *5ms 680 

Quantum 245MB 15ms - 600 
Maxtor LXT34Q 14ms , . 960 
Comer 543M0 12ms 1165 

Maxtor 675MB I6ms 14DG 

KP661MS 16ms . . 1600 

Maxtor 1.2GB SCSI . . 1955 
CD-ROM - Optical - WORM CALL 

Controllers 


iCSI 


Adaptec 3 542B 
DPT Snw (cache ElSVSl 
IDE caching wife 4.5MB 
Myiei EiSA/SCSt cache 
Utrastor EISA/$CSi each 


. 260 
575 
. 550 
. 660 
45D 


Programming 

Brief Inti Version.140 

Briefer C + h- . . 50 

Knowledge Pro Windows , 360 

MS Basic Dev 7.0 325 

MSG Compiler . 319 

MS Fortran 289 

MS Quick Cw/AssemWer 3 39 
Smalltalk V/PM 319 

Turbo C** 315 

Turb □ PASCAL Win Uftgrd 115 

Spreadsheet & WP 

AMI Pro Upgrade . 105 

H&playwrlleY 249 

Excel Windows Upgrade 130 

Lotus 1-2-3 for Windows . 425 

Wc-fo l:,r W nr low':' UpgryCp L TO 
Word FferTecl Windows Upgr 90 

Utilities 


Check tt.. 85 

Norton Utilities 6.0 . . . -110 
PC Tools Deluxe 7.1 , . .107 

QRAW/DEMM 386 . 40/59 


- We Offer: - 

* Quantity Discounts 

* Dealer Discounts 


PHONE: ( 415 ) 861-8330 

Espahof [415| 861-8376 

FAX: ( 415 ) 861-8380 


ImemabonaJ orders our specify * Low freight rales - No handing th^p 
Prices are tor cash prepayment ■ VISfyMC/AMEX accepted * Products 
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that, with multiple inheritance, is fast 
getting out of control. Some people, like 
Professor Niklaus Wirth in Switzerland, 
are suggesting that we start again, leave 
C behind, and use a new, specifically 
written object-oriented language. Some 
of the people calling for such changes are 
Israelis. 

Emultek is a new company set up to 
develop a tool for designers of user inter¬ 
faces—anything from a car dashboard to 
a remote control for your stereo can be 
prototyped. Although the application 
runs under Windows 3.0, it was devel¬ 
oped in Smalltalk and includes an OOP 
language called Rapid. This is one of the 
first Windows 3.0 Smalltalk applications 
to be sold commercially. 

Basically, an interface designer cre¬ 
ates a set of objects that an application's 
user will interact with (e.g., switches, 
dials, gauges, and LCD screens). Then, 
the designer adds logic to the objects to 
control the functionality of the interface. 
For example, turning a simulated knob 
on the screen may cause a dial to increase 
its displayed value in some predictable 
way. Since logic was added to the two ob¬ 
jects (he.* the knob and the dial), a user, 
by using the prototyper, can use the in¬ 
terface and watch the dial rise as the 
knob is turned. Researchers can monitor 
user progress and find the flaws and 
inconsistencies. 

The fear of starting again—throwing 
away everything and looking at a clean 
sheet of paper-does not seem to worry 
many Israeli developers. There is a gen¬ 
eral willingness to try new ideas and new 
approaches. A goal of the 1980s was 
high-accuracy optical character recogni¬ 
tion, The current leading OCR soft¬ 
ware—OmniPage (Caere) and WordScan 
(Calera Recognition Systems)—works 
well with good images but suffers a seri¬ 
ous failure rate once the “noise” goes 
above a certain threshold. This type of 
step response means that skewed or noisy 
images will not be read at all. 

Gideon Ben-Zvi at Ligature has used a 
different approach to OCR, He claims 
that LiOCR is the first OCR product to 
use neural networks as its sole method of 
character recognition. By using neural 
networks, the software accuracy de¬ 
grades gracefully. So, instead of doing 
either well or badly with a document, it 
provides a slowly declining curved re¬ 
sponse. LiOCR can recognize a high 
percentage of characters from even the 
most skewed noisy images. Ligature is 
launching LiOCR at CeBIT "92 in both 
PC and Mac versions and will distribute 
it throughout Europe and the U.S. 

Another company that's been willing 


to tackle a well-known problem from a 
different angle is Onyx Technologies. 
Onyx began as a Control Data subsidiary 
but has had to find new markets and new 
products as Control Data's influence in 
Israel has declined. It has worked in a 
number of areas, including multimedia 
and educational software, but its most in¬ 
novative technology is used in free text 
retrieval. Onyx has developed a new 
method for indexing text that reduces 
both search times and total data stored. 
The index is two-dimensional, with each 
word divided into unique elements that 
locate it in the 2-D array. Within the 
array, any number of pointers to words 
within a document can be stored. 

Believing in Your Product 

Self-be lief is a feature found in all of Is¬ 
raeli society, but it seems to be even 
stronger within the high-technology in¬ 
dustry, In many European countries, the 
software industry is happy to follow the 
lead set by the U.S. The software compa¬ 
nies sell into either niche markets or 
country-specific markets, leaving the 
major U.S. players—Microsoft, Borland 
International, and Lotus—free to take a 
large share of the market. In Israel, some 
companies are even willing to take on 
Microsoft in the user-interface market. 

Compedia is a company with a vision 
and a mentality similar to that of a reli¬ 
gious order. The employees believe in the 
product and the company, and they hon¬ 
estly believe they have a mission to save 
computer users from bad user interfaces. 
Although Compedia produces hardware 
and software products, its major effort is 
in its Genesis project. The company's de¬ 
velopers believe that Windows 3,0 is too 
complicated for home and small-busi¬ 
ness users. They have developed an inter¬ 
face to DOS that they believe is simpler 


ACTION SUMMARY 


Through a willingness to take 
on new technologies, a deep 
self-belief, and a unique un¬ 
derstanding of the issues fac¬ 
ing developers of internation¬ 
al software, Israel is poised to 


have a major effect on the 
European computer market 
in the next few years. 
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lecisamente %uperiori 


Desktop 486 a 33 MHz 


Utilizzati pres so I'Universiia di Roma "La Sapienza" 
(Facolta di Ingegneria, Dipartimento di scienza 
e tecniea dell irformazione e della comunicazione) 
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and more intuitive to use. 

Genesis is a graphical user interface 
talking (GUIT). At each stage in the pro¬ 
gram, a voice suggests your next course 
of action. In the first version of the soft¬ 
ware, the voice was generated on a cus¬ 
tom PC add-in card. PC systems manu¬ 
facturers liked the extra value Genesis 
gave them but not the added hardware 
cost. Only the German PC manufacturer 
Schneider showed any interest in adding 
Compedia’s custom hardware to a PC 
motherboard. So, to increase the use of 
Genesis, Compedia developed an excel¬ 
lent software voice synthesizer that pro¬ 
duces high-quality sound from a PC 
speaker. With a software-only GLUT, 
Compedia now hopes more manufac¬ 
turers will buck the Microsoft trend. 
With Microsoft fast approaching 5 mil¬ 
lion sales of Windows 3.0, Compedia 
may well be fighting a losing battle. 

Magic Software Enterprises (MSE) 
has been a lone voice crying in the wil¬ 
derness for more than five years. Magic 
is a fourth-generalion language that its 
developers have pitched all over the 
world against Ashton-Tate's dBase, Now 
Magic looks like it's getting the upper 
hand. The decline of dBase and its ab¬ 
sorption into Borland have weakened 
dBase's stranglehold on the market, and 
Magic claims to be ready to gain a large 
share of that market. To some extent, it’s 
easy to see why MSE has grounds for op¬ 
timism. Ed Esber, former CEO of Ash¬ 
tonTate, is now on the board of directors 
of MSE following its successful debut on 
the U.S. stock market, and a new version 
of Magic is to be launched at CeBIT. 

Magic 5.0 takes modularity to the ex¬ 
treme. It follows the industry trend of al¬ 
lowing the front-end database to talk to 
the back-end information servers, in¬ 
cluding the many varieties of Structured 
Query Language (SQL) . But Magic goes 
one step further: The actual GUI used to 
access the software is also shielded from 
the programmer, with any application 
written in Magic being able to run on any 
GUI platform without any modification. 

This three-tiered approach of inter- 
face/application/data has significant ad¬ 
vantages for both users and developers. 
A user has a system that can grow with 
needs. If the volume of data goes beyond 
what a PC can handle, a SQL server can 
be bolted on the back of the application 
without any major changes to the code. 
Similarly, a developer can create appli¬ 
cations on a low-cost PC platform but 
then have them installed on high-perfor¬ 
mance Unix systems. 

Of course, for many of Magic's cur¬ 
rent developers, these developments are 
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S ince 1981, STB has been shooting down the competition with innovative expansion products for PCs. In that 
tradition, STB presents four new Super VGA Power Peripherals, 
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• High screen refresh rates for 
"Flicker-Free" operation 
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ERGO VGA-MC 


* Higher resolutions and High Color Super VGA 
for Micro-Channel Systems 

* High screen refresh rates for "Flicker-Free" operation 



X PowerGraph Combo 


* Super VGA, disk controller, serial and 
parallel ports and mouse on one card 

• Logitech MouseMan included 


• MVP-VGA 


m 2 Super VGA video ports on 
one card 


* Windows and OS/2 multi-screen 
drivers available 


A H video cards in the PowerGraph family use the same high-performance graphics chip to insure software 
compatibility. They provide resolutions up to 1024 X 768 and are compatible with the Video Electronics 
Standards Association (VESA) standards. In addition, all boards provide ergonomic, flicker-free operation in 
many video modes. PowerGraph family options allow each of the adapters to display bit-mapped images using 
up to 32,768 colors, or to greatly enhance the appearance of fonts and vector drawings using sophisticated anti¬ 
aliasing techniques. 
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an upgrade path for the future that will 
only serve to reassure customers who 
don’t want to pay the premium for such 
facilities now- To combat this loss in 
sales, MSE is launching Magic Ex¬ 
press—a low-cost end-user programming 
tool that is compatible with normal 
Magic applications. Both these new pro¬ 
grams are scheduled to ship in April. 

From its offices in an exclusive resi¬ 
dential block overlooking the Knesset in 
Jerusalem, Minicom Advanced Systems 
is another Israeli company with a deep 
self-belief. Its product is so simple in 
concept that you come away thinking that 
someone surely must have thought of this 
before. Sales, however, have been im¬ 
pressive all over the world, suggesting 
that Minicom has gained a unique posi¬ 
tion in the market. Minicom’& major 
product is ClassNet, a powerful hard¬ 
ware solution for the management of PCs 
in a classroom environment. 

Each PC is connected to a central con¬ 
sole controlled by the teacher. The teach¬ 
er can broadcast a particular screen, 
watch a student’s progress, prevent key¬ 
board access on any PC, and control a 
student’s PC remotely* There are also 


ancillary functions, including on-line 
help, printer sharing, and E-mail. 

Beating the Babel Factor 

Of course, believing in yourself and 
using new techniques and technologies 
will have little effect if you can sell your 
product only in a small, underdeveloped 
PC market like Israel. All the companies 
I met there emphasize multilingual soft¬ 
ware with full account taken of the fac¬ 
tors needed to make software truly inter¬ 
national. In some ways, the Israelis have 
an advantage over other nations in this. 

The two main languages of the Jewish 
settlers were, until recently, English and 
Hebrew. In the last two years, a quarter- 
million Russian-speaking people have 
arrived* Most software is designed to 
work well in those languages. Because 
English and Hebrew are so different- 
one is right-reading; the other is left- 
readi ng—creating other language ver¬ 
sions is not difficult. In fact, Israeli soft¬ 
ware houses have had an unusually high 
degree of success in Japan because con¬ 
verting a Hebrew application to Japanese 
is much easier than converting an En¬ 
glish program to Japanese. MSE, for ex¬ 


ample, already sells large quantities of 
its kanji version of Magic in Japan. 

The skills required to write and trans¬ 
late multilingual software are consider¬ 
able, and some Israeli companies have 
had much success at it. Quicksoft began 
by translating Microsoft products into 
Hebrew and Arabic and used the money 
it made doing this to fund its research* 
The fruit of that research, a QuickTime- 
based image archiving and presentation 
package, is scheduled to be launched at 
CeBIT this year* 

Aladdin Knowledge Systems, well 
known to BYTE readers as the makers of 
software protection dongles, now makes 
over 60 percent of its sales outside Israel 
and has in excess of 350,000 software 
keys installed. With sales to over 40 
countries, Aladdin has had to match the 
needs of users in each country by provid¬ 
ing software and documentation in each 
language* Other companies, like Image- 
store Systems—developers of document - 
image-processing systems—have gone 
even further. Imagestore now sells 98 
percent of its products outside of Israel, 
and amazingly, it didn’t originally have a 

Hebrew version of the software at all. 

continued 


THERE ARE OTHER WAYS FOR SOFTWARE PROTECTION 
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Take off the boxing gloves and do not worry because 
EUTRON will protect you against software piracy, 

EUTRON has a long and wide experience in software pro¬ 
tection and it is for this reason that we think it isbetterto use 
intelligence than force; we mean the intelli¬ 
gence of SMARTKEY-I1, an intelligent 
software protection key, planned against 
unlawful software diffusion. 

SMARTKEY-II connects in a tran¬ 
sparent way to the parallel port PC; 
a unique digital ^signature* recogni¬ 
zed by the software enables it to 
work; it is possible to protect directly 
and in few seconds the* EXE programs 
or to assume control of source codes for 
which are supplied software drivers for a 
great deal of languages (BASIC, C, FOR¬ 
TRAN, COBOL, PASCAL, CLIPPER, QUICK¬ 
SILVER, etc.) and operating systems (DOS, 
XENIX, UNIX, WIND0WS3, NO¬ 
VELL network etc.). In order to sati¬ 
sfy your needs the following 


SMARTKEY-II models are available: 

FX: with fixed pre-programmed access codes* 

PR: with user programmable access codes and built-in 
memory. EP: with user programmable access codes, built- 
in memory and purpose - built counter to high¬ 
light fraudolent access attempts* Against the 
spread of piracy into environment up to 
now untouched, we have implemented 
the SMARTKEY-II SR model for the 
software protection on workstations, 
minicomputers or mainframes; due to 
the high security microprocessor, the 
key can be fitted on any computer sup¬ 
plied with a serial interface without the 
need of dedicated software drivers. 

Do not hesitate to contact us for further in¬ 
formation. Our technicians will be able to sug¬ 
gest you the best solution for your software pro¬ 
tection problems. You win be surprised for the very cheap costs, 

- No minimum orders needed, 

- 24 hours order processing and delivery. 

- Hot-line support available* 
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VANDA NOTEBOOKsx 


Discover the lighter alternative with the VANDA NOTEBOOKsx. 
A/eighing just 6.2 lbs (2.9 kilograms), including battery, th VANDA 
vIOTEBOOKsx offers all the performance of a desktop PC in a com¬ 
pact 12,2" x 10" x 1.7" (310 x255 x44mm) package. 

\ 20 MHz Intel 80386SX CPU, a standard 2MB (expandable to 
iMB) of on-board memory, and VGA graphics in no less than 32 


gray scales provide the power to run high-level applications such 
as Windows 3.0, The internal 40MB or 60MB hard disk and 1.44MB 
floppy disk ensure enough space to run practically anything, and 
the battery pack gives you at least two hours to do it in. 

An optional 2400 bps internal modem, full suite of interfaces, and 
auto-resume feature complete the package. 


Tie VANDA NOTEBOOKsx - it's all you'll ever need 
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WIZDOM - 

A Pioneer of the 
5th Generation 
Software 
Technology 



WIZDOM - A pioneer of the 5th generation of 
software technology. 

An object-oriented application generator, 
currently implemented on IBM/PC (and 
compatibles), working under MS/DOS operating 
systems and any LAN system. (In the very 
near future we are planning to port it to 
Xenix/UNIX.) 

An object-oriented development tool that 
actually emulates the human way of thinking; 
this unique approach is a real breakthrough in 
the ongoing struggle to bridge the gap between 
how the computer works and how we would like 
to express ourselves. 

Easy to learn and faster to use. WIZDOM is 
everything that we can expect the 90s to 
produce. 

With WIZDOM. the whole process of 
creating a software application is faster, easier 
and better. 

r -1 

Please visit our booth 
at the Israel pavilion. 

Hall 3 at CeBIT 92. 

/msk 


14 Karlibach St., Tel Aviv 61200, Israel 
Tel: 972-3-7515511, Fax: 972-3-7516615 
Tlx: 361333 MLLIL 








When it comes to an international 
view of software, it is difficult not to be 
impressed by the immense development 
effort undertaken by Elron Technol¬ 
ogies' Ace Division. The initial idea be¬ 
hind this company came from the ac¬ 
knowledgment that there is a great deal 
of duplication (and even triplication) of 
effort in writing tutorials, documenta¬ 
tion, and on-line help for software. 

The system it developed consists of a 
DEC workstation connected to two PCs. 
One PC runs software under the control 
of the DEC workstation, while the other 
PC is little more than a server for produc¬ 
ing Ventura Publisher-derived manuals. 

A typical set of integrated support 
documents would be created as follows: 
A technical writer and a developer assess 
which elements of a program need to be 
documented. Then, under the guidance 
of the DEC-based expert system, the de¬ 
veloper takes the application through a 
set of operations. The DEC machine 
monitors every screen and keystroke and 
stores them in a file. The developer sim¬ 
ply types in a descriptive line of text 
about each operation. 

The expert system then automatically 
creates each piece of documentation. It 
understands basic English grammar 
rules and creates simple sentences like 
“Press FI to see the help screen, and the 
following will be displayed.” The devel¬ 
oper only types the text once. The soft¬ 
ware produces the on-line help, the man¬ 
ual, and a very neat PC-based tutorial. 

The beauty of this system is that there 
is only one knowledge base, so if some¬ 
thing changes, it needs to be modified 
only once. Furthermore, each sentence 
in the knowledge base needs to be trans¬ 
lated only once, so all the documentation 
is done in one pass. But the real power of 
this system is as yet unleashed. Because 
text is entered into the system under strict 
grammar rules, automatic translation of 
the text is within the realm of possibility, 
bringing the problem of language trans¬ 
lation of software nearer to being solved. 
At over $100,000 for each workstation 
running Elron Ace’s software, though, 
only those with healthy finances will be 
able to capitalize on its advantages. 

Israel might not be the first name that 
springs to mind when you think of high 
technology. But judging from the num¬ 
ber of Japanese names in the visitors’ 
books of the companies I visited, some 
people have already noticed that the Is¬ 
raelis have something unique to offer. ■ 


Andy Redfern is BYTE's U.K./Europe 
bureau chief, based in London. You can 
reach him on BIX as 4i aredfem . " 
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Designing Portable C++ 
Class Libraries 

Getting C++ class libraries right is crucial for the developer and the user. 

But how do you design in portability and ease of use from the start? 

DAVE MANSELL 


P roducing a C++ class library is a more difficult task 
than it would seem to be from a superficial examina¬ 
tion. Since the first C++ compilers for PCs ap¬ 
peared almost five years ago, many people have 
been waiting for the flood of high-quality C++ class librar¬ 
ies that was expected to follow. So far, the flood has been 
little more than a trickle. 

There are various reasons that good-quality C++ class 
libraries have been so slow to appear. Certainly, it takes 
time for even an experienced procedural programmer to 
come to grips with the C++ language and object-oriented 
design* This inevitably introduces a lag between the wide¬ 
spread acceptance of C++ as a major programming lan¬ 
guage and the arrival of quality class libraries. It is also true 
that C++ compilers are proving slow to mature, and C++ 
as a language makes heavy demands on a compiler. Indeed, 
when the language's developers attempted to resolve the 
conflict between making life easier for users and making it 
simpler for the compiler’s implemented they chose to favor 
ease of use. The result is that commercial C++ compilers 
have generally taken longer to perfect in comparison with 
those of some other languages. 

Also, as it is always difficult to hit a moving target, few 
compilers have caught up to the standard as outlined in the 
Annotated Reference Manual, and the ANSI C++ commit¬ 
tee is still developing and refining the language. Many obvi¬ 
ous candidates for implementation as class libraries really 
require the features of template classes and exception han¬ 
dling that have only recently been added to the language 
specification. 

One of the major and often-overlooked reasons for the 
limited availability of C++ class libraries is that many im¬ 
plementation issues and pitfalls involved in their production 
are only now beginning to be understood. A look at early 
class libraries suggests that their authors attempted to short¬ 
cut this learning process by emulating the Smalltalk model 
of library design. Unfortunately, this approach has not 
proven to be a particularly successful one, mainly because 


of the marked differences in philosophy and design between 
the two languages. For instance, C++ is a typed language; 
Smalltalk is not. Although the Smalltalk style of library can 
be made to work in C++, the results have generally been 
disappointing. It is now becoming clear that designs that 
work well in one object-oriented language do not necessar¬ 
ily work well in another. 


Getting Started 

One of the most difficult issues for designers of any kind of 
library is knowing where to start. This is particularly true 
for a C++ class li¬ 


brary, because its de¬ 
sign is so important to 
its reusability and the 
ease with which it can 
be ported to other op¬ 
erating environments* 
It is difficult to sit 
down with a blank 
piece of paper and de¬ 
sign a class hierarchy 
or set of hierarchies. 
Very often, the short¬ 
term result is a lot of 
geometric doodles. 
Yet one of the most ef- 
fective methods of 
getting started is also 
one of the simplest and 
was proposed early in 
the life of the C++ 
language. It involves 
writing a short de¬ 
scriptive summary of 
the purpose of the li¬ 
brary and what it will 
do* Each relevant 


EVTE 


ACTION SUMMARY 


The design of a C++ class li¬ 
brary interface is crucial. A 
developer must plan hierar¬ 
chical structure carefully, de¬ 
ciding how to implement the 
library classes. Data encap¬ 
sulation is paramount if the 
code is to be reused with 
other hardware and operat¬ 
ing environments. A develop¬ 
er must also consider users' 
needs for flexibility and ease 
of use and be cautious about 
overusing inheritance and 
the C++ friend feature. 
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HIERARCHICAL CLASS LIST 

Commsjnterface 

Te rm i nal_e mu lati o n M ode m 


TTY_emulation A N SI _em u I alio n 

I 

VT52_emula1ion 

I 

VT1GO_emutation 

Figure 1: After formulating a simple paragraph explaining the functionality 
you require from a library, you can create a hierarchical list of classes from the 
nouns you used. 


File_transfer 


ASCII XMODEM Kermit 


REFINING THE REQUIREMENTS 

Table 1: After refining the requirements of the library structure, you can 
create a more detailed and explicit list of candidates for classes. 

Device independence 

General read/write facilities (similar to file I/O) 

Control of the RS-232 signals 

Control of baud rate, parity, and so forth 

Modem control (especially Hayes compatibles) 

Extensible file transfer protocols, ASCII, XMODEM, Kermit Extensible Terminal 
Emulations, isolated from the ha rdwa re/com pi ler system 


noun in the summary is underlined, giv¬ 
ing rise to a convenient short list of candi¬ 
dates for library classes. Consider the 
following example: 

You want an asynchronous communi¬ 
cations library that will supply an inter¬ 
face between the serial hardware and a 
user's program. It will support file 
transfer s of plain ASCII data or use a 
protocol such as XMODEM or Kermit . 
In addition, it will provide a variety of 
terminal emulation s ranging from a sim¬ 
ple Teletype terminal to an ANSI termi¬ 
nal and VT terminals such as VT52 and 
VTtOQ . It will also allow the control of 
intelligent modem s on remote data links. 
It will be portable and extensible with 
minimum loss of efficiency. 

From this example, you separate the 
nouns you have underlined in the de¬ 
scriptive summary and list them: 

seriaLhardware 

file^transfer 

ASCII 

XMODEM 

Kermit 

term i naLemulat ion 

Teletype 

ANSI 

VT52 


VT100 

modem 

They provide a good base on which to 
specify the classes you will need Later. A 
first stab at the library structure might 
result in a simple three-branched hierar¬ 
chy where the classes that represent ter¬ 
minal emulations, file transfer proto¬ 
cols, and intelligent modem control are 
inherited from a general-purpose com¬ 
munications class. (See figure L) 

Having come up with such a class-hi¬ 
erarchy outline, and no doubt fired with 
enthusiasm, you would probably attempt 
to implement these classes as your next 
task. This will probably start well, but it 
will soon become apparent that the de¬ 
sign is unsuitable. 

First, the base class is too general and 
contains too much detail to support the 
diverse derived hierarchy. It is probably 
better to insert an abstract base class 
below the original one. Second, the rela¬ 
tively small number of classes in the de¬ 
sign means that many of them are likely 
to be too complex; new utility classes 
will probably need to be created so that 
the library is more flexible. Finally, it is 
going to be difficult to build in portabil¬ 
ity, The base class in the hierarchy can 
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The electronic edition of the Concise Oxford 
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THE HARDWARE- 
DEPENDENT 
CLASS TREE 

Com Link 11 


Device* ComOS2 GomWin3 

I 

UART 

I 

18250 

\ 

DigiPC ' = abstract classes 

Figure 2: The class tree for the direct 
control of the hardware was refined to 
this structure ♦ When the hardware- 
dependent elements are encapsulated in 
one section of code, new hardware can 
be supported t and only the class needs to 
be modified. 


encapsulate all the hardware-dependent 
code, but each set of new hardware will 
require a different version of the library 
because the library cannot reconfigure 
itself at run time. This last consideration 
may not be important, however, when 
the main concern is portability to a dif¬ 
ferent operating system where run-time 
configuration is unnecessary. 

Having reached this conclusion, it is 
generally not a good idea to tinker with 
your class hierarchy to make it more 
flexible. It is better to scrap your first de¬ 
sign and start fresh, building on the ex¬ 


perience you gained. At various stages in 
the development of the library, it is a 
good idea to relist your wish list of fea¬ 
tures, each time being a bit more specific 
based on what you learned. For example, 
you might compile a list of requirements 
as shown in table 1. 

Generally, after one or two cycles of 
trial designs, a clearer idea of what you 
need will emerge. For example, you can 
sketch out a new design, as shown in 
table 2, 

Short and Fat or Long and Shallow? 

Notice that you no longer have a single hi¬ 
erarchy. This particular library seems to 
naturally break down into discrete, shal¬ 
low trees rather than being a large, uni¬ 
fied tree. Other applications may require 
a more integrated approach. It is worth 
noti ng that the early cycles of design, tri¬ 
al implementation, and redesign can pro¬ 
vide a good source of useful implementa¬ 
tion code that can probably be reused in 
later stages of the design. 

If it turns out that the best structure for 
the library consists of a number of dis¬ 
crete but interconnected hierarchies, 
they will need to cooperate closely. If 
this cooperation is not accomplished 
through inheritance, then it will have to 
be achieved in some other way. This may 
involve the use of the C++ friend mecha¬ 
nism, but it should be used sparingly and 
cautiously, as you can easily overuse it 
and destroy the encapsulation that you 
are trying to produce. More commonly, 
cooperation among hierarchies can be 
achieved through class instances or, in 


CLARIFYING THE DESIGN 

Table 2: As refinement takes place t the library design becomes clearer and 
considers specific control of the hardware and support for particular modems. 
The simple single hierarchy has been replaced by several individual 
hierarchies to support the requirements qf 7 for example, the hardware control, 
the modem , and the file transfer protocols. 

Hardware-control hierarchy 
Abstract-control class 

Classes for specific hardware/operating systems 
Main hierarchy 

Serial I/O class (hardware/operating-system independent) 

Terminal emulation classes 

File transfer hierarchy 
Abstract-transfer class 
Classes for specific protocols 
Modem hierarchy 
Abstract-modem class 
Classes for specific modem types 

Utility classes (user-defined types) 

Class for RS-232 line control 
Class for data format control 
Display I/O class 

C h ec ksum / cycl lc- red u ndancy calcul ati o ns 
File transfer progress monitoring 
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Listing 1: The definition for class 
Serial, the class that insulates 
applications from hardware and 
operating-system dependencies. 

class Serial 

t 

tnt isopen; 

ComLink *devp; 

LlneS tatus *line; 

DataFonaat ^Format; 

public: 

Serial(ComLink * dp); 
virtual Serialfvoid); 

ComLink #g-etLinlc(void); 

LineStatus * ge t LineS tat u s { vo id); 
DataFormat *ge tDataFormat(void); 
int flush(unsigned count =0); 
void claarTX(void); 
unsigned RXcount(vold); 
unsigned TXcount(void); 
void puts(const BYTE# string); 

};' ’ ’ 


many cases, by way of pointers to class 
instances as members of other classes in 
the library . 

When evaluating class libraries, do 
not make the mistake of equating the size 
and number of class hierarchies with 
their quality or with their object-orient¬ 
edness, A soundly designed, object-ori¬ 
ented class library can consist of a num¬ 
ber of small shallow classes rather than a 
single deep one. The two styles of librar¬ 
ies are simply different approaches to de¬ 
sign, and both have their places. As a 
general rule, C++ seems better suited to 
the former approach. 

Remember, also, that most class li¬ 
braries include a number of utility class¬ 
es that exist mainly for encapsulation, 
and, often, these do not fit obviously into 
any of the class hierarchies. There is a 
strong temptation to fit these classes into 
an existing or a new hierarchy for aes¬ 
thetic reasons or because it seems to pro¬ 
duce a more object-oriented library de¬ 
sign, You should resist this tendency, 
however, because it will often lead to a 
design that is more complex than neces¬ 
sary and harder for the user of the library 
to understand. 

Ease of use is another important factor 
in selecting a class library. Often librar¬ 
ies consisting of a number of shallow hi¬ 
erarchies, rather than one that is larger 
and deeper, are easier to understand and 
use. Library users can digest the library 
in small bites, concentrating on the parts 


that are relevant to their needs and not 
being distracted by features that are in¬ 
herited from a more general base class. It 
is common for a deep hierarchy to be 
rooted in a base class that provides a wide 
general-purpose interface, often called a 
fat interface. 

Examples of a fat interface can be seen 
in some libraries intended to support the 
use of GUIs—CNS's C++/Views or Bor¬ 
land International^ ObjectWindows, for 
instance. Many functions provided in 
their public interfaces exist for reasons 
unconnected with the GUI. Often they 
are intended to support additional fea¬ 
tures (e.g., run-time type information 
and container classes). Although this 
type of hierarchy is useful in many in¬ 
stances, it can prove to be inconvenient 
when the library is intended to address a 
specialty area. In addition, shallow hier¬ 
archies tend to be more efficient and 
to introduce less run-time overhead— 
something that is obviously going to be 
important in this case. A potential pur¬ 
chaser of a class library needs to consider 
which approach will be better suited to 
his or her particular application. 

Keep It Flexible 

The key watchword here is flexibility. Li¬ 
brary producers cannot possibly predict 
all the uses to which their library will be 
put, so they must make it as flexible as 
possible with a minimum of sacrifices in 
performance and usability. Reconciling 
these requirements is not easy. 

Similarly, library users must look at 
each potential purchase and ask whether 
it is a good match for their requirements 
and, more important, whether it is flexi¬ 
ble and adaptable enough to cope when 
those requirements change. No library 
will ever match your needs 100 percent; 
some customization will always be nec¬ 
essary. You need to consider how easy it 
will be to customize. 

I also strongly recommend that you 
think twice about purchasing a library 
that does not come with full source code. 
Once a class library becomes an integral 
part of your project, it’s likely that you 
will have to continue with it no matter 
what happens. If you have the source 
code, you can at least provide your own 
support and maintenance, or otherwise 
obtain it, even if the original vendor no 
longer sells or supports it. It would also 
be possible to port the library to other 
hardware or operating environments that 
the original vendor may not support. 

The use of pointers to classes as mem¬ 
bers sometimes provides more flexibility 
than inheritance. On the other hand, 
sometimes the opposite is true. In the 
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example, you can see how the former ap¬ 
proach can be used to good effect. The 
hierarchy for the hardware-control class¬ 
es is designed to encapsulate the differ¬ 
ence in the mechanics of asynchronous 
communications between different hard¬ 
ware or operating systems. This is repre¬ 
sented in figure 2. 

The classes labeled with an asterisk 
are abstract. The common base class, 
ComLink, provides the public interface 
for the hierarchy. This is then used to de¬ 
rive the classes that contain the hard¬ 
ware-specific code for the various plat¬ 
forms—MS-DOS, OS/2, and Microsoft 
Windows. The hierarchy is slightly more 
complicated when direct hardware con¬ 
trol is needed. The revised design sets up 
various data structures so that the classes 
can be made more flexible, and normal 
PC or PS/2 hardware and intelligent and 
nonintelligent multiserial cards can be 
supported with a large degree of code re¬ 
use. Each level in the tree provides for 
future branching to support other types 
of devices (e.g., universal asynchronous 
receiver/transmitters). The operating 
systems that provide an application pro- 


ortingcode 
may involve a 
library user with 
other concerns. 



gramming interface for serial communi¬ 
cations can simply be derived from the 
root class. 

Creating Device Independence 

The short class hierarchy shown in fig¬ 
ure 2 handles the dev ice-dependent parts 
of the system, with the exception of the 
video display code needed by the termi¬ 
nal emulations. To see how these classes 
are used to provide device independence 
to the other classes, you need to look at 
the definition of the base class, class 


Serial, for the main hierarchy. Listing 1 
shows a simplified definition. 

Notice the ComLink pointer that is in¬ 
stalled as a private data member of the 
class. The member functions of class 
Serial use the object that this points to, 
to control and send data to the port. They 
need to know only the public interface 
for the object, class Serial, and its de¬ 
rived classes do not need to know about 
its actual type or the nature of the hard¬ 
ware it is using. To see how this would 
work, consider listing 2. 

Keeping the dev ice-dependent part of 
the library separate and having it pro¬ 
vided as a pointer for use as a member 
within the Serial class greatly simpli¬ 
fies the actions that library users have to 
take to port their applications to a new 
operating system or new hardware. Of 
course, this is not going to solve all their 
problems. Porting code may involve a 
user with other concerns, especially 
where it is necessary to provide a sophis¬ 
ticated user interface. 

This encapsulation is also beneficial 
to a library developer. New methods 
for supporting existing hardware can be 


Listing 2: A simple example of an application that compiles and executes without change under DOS and OS/2 1.3. 

# Include <stdio.h> 

^Include <stdllb.h> 

GFSerial cp( ksio ); // open the port 

# Include t( .. \ h \ aerial.hpp" 

if ((error - cp.getcommerror(line_err) )!- 0) 

ff inc lube n .. \ h \ gfc pp_os. hpp " 

{ 

# include \h\utility.h 11 

printf("Open port error: "); 
switch (error) 

mainfiht argc, char *argv[]) 

{ 

{ 

case GF„LINK_ERR0R : 

ini; e, k, error, portnum, Irqno - 0; 

printf ("Unable to initialise portnum) ; 

unsigned short line_err, base = 0; 

break; 


case GF_ENGWEM_ERRGR : 

if (argc > 1) 

print f( n Ins u f f iclent memory \ n"); 

{ 

break; 

portnum - atoi(argv[l]J; 

default: 

} 

printf ("Unidentified error \n Tf ); 

l else 

} 

{ 

abort( )i 

printf( "Usage is term [port]\n ,T ); 

} 

exlt(l) ; 

} 

printf( "ComM opened \n”, portnum ); 

_0S2_ 

while (<e * cp.getkeyO) 1= ESC) 

GFCont0S2 sio(portnum) ; 

{ 

#else 

If (c -1) 

GF 16250 slo(pdrtnum) ; 

op <<c; /I output to port 

#endlf 

cp >> k; / / input from port 

If (k 1= QFJTIMEOUT) 

{ 

putchar(k); // display Input 


fflush(stdout); 

} 


} 

return EXIT_SUCCESS; 

} 
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investigated with little or no risk of 
breaking the rest of the library. Once the 
routines provided by class Serial have 
been developed, debugged, and tested, 
changes to the hardware-dependent code 
in the ComLink classes can be made 
without the need to continually retest the 
Serial code, because there is only a 
strictly controlled link between them via 
a fixed public interface. Of course, this 
means that you have to get the interface 
right, which can lead to a more open atti¬ 


tude when it comes to trying new tech¬ 
niques and a considerable decrease in the 
requirement for on-going testing. 

Isolating the RS-232 control- and data- 
format classes in this way keeps them 
separate from the user classes. The 
Serial constructor produces local ver¬ 
sions of them for use within its member 
functions. In addition, the user classes 
like Serial must be designed to be com¬ 
pletely hardware independent. They use 
facilities provided by the ComLink class- 
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es to actually change the settings. An¬ 
other important point is that once you've 
gone to the trouble of encapsulating all 
the device-dependent code in one place, 
be careful not to reintroduce it into other 
unrelated classes. 

One consequence of keeping these 
control classes separate from the Serial 

A 

II sk yourself if 
the helper classes 
you have created 
are of wider use. 



class is that it is possible to create inde¬ 
pendent instances of them. This means 
the port status can be queried without 
opening it or interfering with its use by 
other routines or applications. When de¬ 
signing class hierarchies, ask yourself 
if some of the helper classes you have 
created are of wider use. Often, a little 
extra thought at this stage can turn a class 
created for a supporting role into one 
with more general applicability that can 
be reused to good effect. 

These are some of the design issues 
that C++ class library producers need to 
tackle and library users have to consider. 
I have not attempted to discuss the thorny 
implementation issues that also need to 
be addressed. It is already apparent, 
though, that a well-designed and well- 
implemented class library that uses ob¬ 
ject-oriented design techniques can be a 
dramatic improvement over its more con¬ 
ventional counterparts, in terms of pro¬ 
grammer productivity and its flexibility 
and potential for expansion and reuse. 
Obviously, the ease of use and flexibility 
available to users of these libraries comes 
at the expense of considerable extra ef¬ 
fort on the part of the designers and 
implemented. In the end, though, the 
promises made for C++ and object-ori¬ 
ented design are likely to be delivered, 
even if they are arriving a little later than 
expected. ■ 


Dave Mansell is the former technical di¬ 
rector ofZortech Ltd. \and the founder of 
Citadel Software in Leighton Buzzard, 
U.K. He can be contacted on BIX c/o 
"editors ." 
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Storage for Networks 

Below are listed, by country, international distributors of the ILS. products mentioned in this Issue's 
State of the Art section on Memory and Storage Advances. 
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Advanced Logic Research, 
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Worknct S.A. 

54-1-723080 
fax; 54-1-723080 
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Care International: 

Omni S.A. 

54-41-216842 
fax: 54-41-212451 

Circle 1101 on Inquiry Card. 

Data General Corp,: 
Novadata Division of Liquid 
Carbonic S. A.I..C. 

54-1-3311400 

fax: 54-1-111294 

Circle 1103 on Inquiry Card. 


AUSTRALIA 


AST Research, Inc.: 

AST Research ANZ Pty. Ltd. 

61-2-4187444 

fax:61-2-4187339 
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Graphics Computer Systems 
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Schwaighofer Computer 

43-512-52008 

fax: 43-512-5200821 
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Advanced Logic Research, 
Inc.: 

Samson Computer Supplies 
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AST Research, Inc.: 

AST Benelux N.V, 
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Circle 1170 on Inquiry Card. 

Ciprico, Inc.: 
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COMPLETE P.C. 
PROTECTION 

ELIASHIM MICROCOMPUTERS IEIC. 






VIRUSAFE 

The best software protection against 
viruses. Menu-driven operation: 

VC scans the memory and neutralizes any 
viruses found; 

VS prevents access of known and unknown 
viruses to memory; 

UNVIRUS identifies and eliminate hundreds 
of viruses and mutations; 

PIC checks integrity of marked programs and 
critical areas of DOS; 

VSC0PY lets you copy only files that are not 
infected; 

and many more modules and features. 


MEMOPLUG 

User transparent software protection: 

Prevents unauthorized executions of 
*jjcy protected programs; 

E a sy to u se s hell protection; 

Optimal data fife protection; 

LAN plug for protection of site-licensed 
software for use on networks. 

One programmable plug regulates 
simultaneous use of software on the 
complete network. 


VIRUSAFE-LAN 

VIruSafe anti-virus protection 
compatible with all LANs: 

Permanent immunization of the server and 
workstations, with full reports on virus and 
anti-virus activity to the supervisor, 
including attempts to infect the system 
from any station, 

MULTISAFE 

The most complete PC protection and 
access-control system: 

Individual privileges for 15 different users, 
password access control, full monitoring of 
authorized and unauthorized activity on the 
system, anti-virus protection, password 
management, screen blanking and keyboard 
lock protection, 15 different data encryption 
levels,network compatible 


EliaShim 

IMCflQCQVRUTEHS INC. 



EliaShim Microcomputers Ltd. 

P.O.Box 8691 Haifa 31086 ISRAEL, Tel. 972^516111, Fax. 972A-528613 

EliaShim Microcomputers Inc. 

520 W. Highway 436 Suite 1180. Altamonte Springs FL 32714, USA. 
Tel. 305-3853280, Fax. 305-3853382 


WE ARE CURRENTLY LOOKING FOR INTERNATIONAL DEALERS 
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Parallan Computer, Inc,: 

Parallan Computer 
32-2 “5368631 
fax: 32-2-5368600 

Circle 1201 cm Inquiry Curd, 

Storage Dimensions, Inc.: 
Computer 2000 N.V./S.A. 
32-2-5826969 
fax: 32-2-5826712 

Circle 1205 on Inquiry Card. 

Tricord Systems, Inc.; 
Addon N.V./S.A. 
32-2-7250662 
fax: 32-2-7250274 

Circle 1207 an Inquiry Card. 

Zenith Data Systems: 

Zenith Data Systems N.V. 

32-2-6738036 

fax: 32-2-6750615 

Circle 120B on Inquiry Card. 



Data General Corp.: 

Data Service in format! ea Ltda. 

55-11-2410222 

fax: 55-11-5439222 

Circle 11 S3 on Inquiry Card, 

Fuj itsu America, Inc.: 

Fujitsu Comuni cacao 
Electronics Maquinas E Services 
Ltd. 

55-1L8857099 
fax: 55-11-8859132 

Circle 11 87 on Inquiry Card. 


DENMARK 


Data General Corp.: 

Data General A/S 
45-42-969311 
fax: 45-42-457475 

Circle 1163 on Inquiry Card. 

Legacy Storage Systems, 
Inc,: 

Daimler Scandinavia 
45-31-428333 
fax: 45-31-422090 

Circle 1190 on Inquiry Card, 

MicmNet Technology , Inc,: 
Dennis Bergstrom Trading 
45-44-688600 
fax: 45-44-680342 

Circle 1194 on Inquiry Card. 

Storage Dimensions, Inc.: 
Dansk Peri fed Teknik A/S 
45-39-661099 
fax: 45-39-661024 

Circle 1205 on Inquiry Card, 


Tricord Systems, Inc.: 

First LAN'mark A/B 
45-31-508022 
fax: 45-31-514232 

Circle 1207 on Inquiry Card. 
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Data Genera] Corp.: 

Tea Computer S.A. 
20-2-2902019 
fax: 20-2-2918436 

Circle 1163 on Inquiry Cord, 

Tricord Systems, Inc.: 

TEA Computers 
20-2-2902019 
fax: 20-2-2918436 

Circle 1207 on Inquiry Cord. 


FINLAND 


Advanced Logic Research, 
Inc,: 

Atomica 

358-0-423533 

fax: 358-0-422721 

Circle 1176 on Inquiry Card. 

Data General Corp.: 

Data General Oy 
358-0-502841 
fax: 358-0-5028588 

Circle 1163 an Inquiry Card. 

Dell Computer Corp*: 

Dell Computer Oy 
358-90-7013533 
fax: 358-90-7011435 

Circle 1164 an Inquiry Card. 

MicroNet Technology, Inc.: 
Ficom Oy 
358-0-889417 
fax: 358-0-520871 

Circle T 194 an Inquiry Card. 

Storage Dimensions, Inc.: 
LTL-Elka Oy 
358-0-7557388 
fax; 358-0-785534 

Circle 1205 on Inquiry Card. 

Tricord Systems, Inc*: 
Softmatic 
358-41-675833 
fax: 358-41-677480 

Circle 1207 on Inquiry Card. 


FRANCE 


Advanced Logic Research, 
Inc.: 

Infodis S.A. 

33-1-48654256 
fax: 33-1-48654440 

Circle 1176 on Inquiry Card. 
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AVIEW2 S3 ISA VGA 


Your systems need flexibIHty tif 
design, they need easy 
upgradebility. they need high- 
performance and built-in reliability, 
and they need to win the approval 
of distinguished reviewers, UNIAlR 
provides the total solution for your 
requirements. 


"One of the mein selling povtte 
of the 4BE/25c ie BIlb Star's 
use of Ngti-ratad; brand-name 
suppliers such as AJR and 
Toshiba. ■" 

PC Magazine USA. 48B system 
neviaw. June 11th, 1991 


Distributor 

and 

OEM Welcome 


FINLAND; 

TILIGEM KY 

Tel; (358) 0-683-2144 
Fax. (356) 06&4-D291 


Manufacturer & Exporter 

UNITED HITECH CORPORATION 

7F 1. No. 1 Wuchuan 1 Rd., 

Hsinehung City. Taapei-hsien, Taiwan. R.O.C. 
Tel: Fax 686-2-299-3210 


Disinbulors: “M “ 

SINGAPORE' ^ 

PET COMPUTER SERVICE (S) PTE LTD. 

Tel: (65) 2967222 Fax: (65) 2961293. 294994 

WEALSOFT COMPUTER SERVICES PTE. LTD. 


GERMANY: 

STUTTGART: 

NP COMPUTER SYSTEME GmbH 

Tel: (49) 711-6291-0 Fax: (49) 711-6210030 


ISA or EISA, UNIAIR has the 
total solution a 


Both system assemblers and p 

experienced reviewers agree that mi 
quality^systems require quality n \ 

components* Worldwide. PC 
companies rely on UNI AIR to 
deliver leading edge motherboards I 
and graphics adapters at 
competitive ppces. Total solutions V 
tor both ISA and EISA systems 
with compatibility and reliability 
guaranteed by an extensive testing 
program. 




Take UNIAIR s latest EISA 
motherboard for example. Baby 
AT sized, the 486ES supports 
50MHz, 33MHz and 25MHz 
CPUs Onboard memory can be 
expanded to 32MB, and a Weitek 
socket is available. With the 
50MHz CPU. this board delivers 
an astonishing 21.4 Powermeter 
MIPS For graphics engines, 
UNIAIR is shipping the new EISA 
AVIEW2E Super VGA card, which 
outperforms XGA graphics 
accelerators by as much as 40%, 
Boards like these, and their ISA 
equivalents,a re the key 
components which allow system \ 
assemblers to deliver the 
price/performance ratio that the 
market demands 
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HANNOVER MESSE 


In the U,S„ please contact. 


Tel. (65) 2968298 Fax: (65) 2972216 


BERLIN ITALY 

RENT SHARING C.D.C, $.PA 


ADVANCED INTEGRATION RESEARCH, INC, 

2188 DEL FRANCO STREET SAN JOSE, CA 95131 
Tel: (406) 4264600 Fax' (408) 426-9950 


INDONESIA 

P.T. BHINNEKA DATA PROSES 

Td: (62) 0214899835 Fax: (62) 021-6399061 


Tel: (49) 030-2978833 Fax. (49) 030^3978888 Tel: (39) .487-422-022 

Fax; (39) 587422-034 
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Real-Time Multitasking 

for Microsoft C, Borland C, Turbo Pascal 


Develop Real-Time Multitasking Applications with RTKemel! 

RTKemel is a professional, high-performance, low-cost real-time multitasking kernel. It 
runs under MS-DOS and supports Microsoft C, Boriand C++, Turbo C++, and Tuibo 
Pascal. RTKemel is a library you can link to your application. It lets you run several 
functions / procedures as parallel tasks. Join hundreds of satisfied customers wbo've 
been using RTKemel In the past three years. RTKernel offers these advanced fealures: 


* pre-emptive, event- i interrupt-driven 
scheduling 

* number of tasks only limited by RAM 

* task-switch lime at approx. 12 fsecs 
chi a 33-MKz 486 

* performance independent of the number 
of tasks 

* use different priorities, (changeable at 
run-lime) to oonirol your tasks 

* time-seeing can be activated 

* programmable timer interrupt rate 

* high-resolution limer (approx. 1 [sec) 

* inter-task communications using sema¬ 
phores, mailboxes, and message-passing 

■ call DOS from any number of (asks 
without re-entrance pfobtemsl 


* activate tasks out of interrupt handlers 

* supports math coprocessor and emulator 

* supports COM ! lo COM4 
extensible to any number of COM ports 

* interrupt handlers tor keyboard and COM 
ports included with source code 

* resident multi-tasking applications (TSRs) 

* keyboard, hard disk, floppy disk idle times 
usable by other (asks 

* runs under MS-DOS 3.0 to 5.Q, DR-DOS, 
Novell, etc, or wilhout operating syslem 

* RGMable 

* supports CodeView and Turbo Debugger 

* full source code available 

■ no run-time royalties 

■ free technical support by phone or fax 


RTKemel-C (MSC 6 0, TC++1.0, BC++ 2,0) DM 700 (for source code, add DM 600) 
RTKernel-Pascal (TP 5.0,5.5.6.0) DM 600 (for source code, add DM 500) 

For international orders, add DM 50 for shipping and handling. 

Visa, check, bank transfer, or COD (in Europe) accepted. 

Please call or fax for our free demo disk. 


KARSTEN PETERSEN 

Karolinenstrasse 32 - D-2000 Hamburg 36 ■ Germany 
Phone 449 - 40 - 43 74 72 ■ Fox +49 - 40 ‘ 43 51 96 


i-Com 




CALL USA BY MODEM FOR ONLY 
$12 PER HOUR!! 

— Through i-Com you can calJ any online system in the USA, 
incl. CompuServe, BIX, Delphi, MCI, RustyVEdi, Channel 1, 
Eagle's Nest, etc.... 

— ... and company associates, friends, and others. 


i-Com has direct access from: 

Austria, Belgium, Denmark, France, Germany. Italy, 
Netherlands, Sweden, Switzerland, UK 
Soon also in Finland, Norway, Spain. 


SEE OUR DEMO SHOW FOR MORE INFO ... 


— Call +32 2215 8785 by modem to see our Demo Show. 

- Dr fax +32 2215 8899 or call (voice) +32 2215 7130 for 
more information. 


Now in JAPAN 


Modem 03 3700-5540, 
Voice 03 3707-6920, 
Fax 03 3707-5681 



i-Com also operates its own BBS where you can get share-ware 


programs/files, play games, chat, use E-mail and SIGs at your 
own leisure. 


i-Com, 4 Rue de Geneve B33,1140 Brussels, Belgium 
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AST Research, Inc,: 

AST Research S.A.R.L. 

33-1-34821920 
fax: 33-1-30505156 

Circle 1178 an Inquiry Card. 

Ciprico, Inc,: 

Leris 

33-1-60860914 
fax: 33-1-60860832 

Circle 11 79 on Inquiry Card, 

Data General Corp.: 

Data General Europe 
33-1-40946000 
fax: 33-1-46306148 

Circle 11 83 on Inquiry Card. 

Del! Computer Corp*: 

Dell Computers,A. 
33-1-30606800 
fax: 33-1-30606801 

Circle 1184 on Inquiry Card. 

Legacy Storage Systems, 
Inc.: 

Almatec 

33-1-47902111 

fax: 33-1-40860661 

Circle 11 90 on Inquiry Card. 

MieroNet Technology, Inc,: 

Interfax 

33-1-42674116 

fax: 33-1-47661784 

Circle 11 94 on Inquiry Card, 

Storage Dimensions, Inc,: 
Omni logic 
33-1-40052800 
fax: 33-1-40343734 

Circle 1205 on Inquiry Cord, 

Tricord Systems, Inc,: 
Alfatronic 
33-1-69867500 
fax: 33-1-69076893 

Circle 1207 on Inquiry Cord. 

Zenith Data Systems: 

Zenith Data Systems S.A, 

33-1-47781603 

fax: 33-1-47291954 

Circle 1208 on Inquiry Cord, 


GERMANY 


Advanced Logic Research, 
Inc.: 

Advanced Logic Research 
Deutschland 
49-61-7379198 
fax: 49-61-735376 

Circle 1176 on Inquiry Card. 


AST Research, Inc.: 

AST Research GmbH 

49-211-59570 

fax:49-211-5957164 

Circle 1178 on Inquiry Card. 

Ciprico, Inc.: 

Neumueller GmbH 

49-1-8961208257 

fax:49-1-8961208248 

Circle 1179 on Inquiry Card- 

Data General Carp.: 

Data General GmbH 
49-61-0680500 
fax: 49-61-96805436 

Circle 1183 on Inquiry Card, 

Dell Computer Corp»: 

Dell Computer GmbH 
49-614337010 
fax: 49-61-03701199 

Circle 1184 on Inquiry Card. 

Fujitsu America, Inc.: 
Fujitsu GmbH 
49-89-32378160 
fax:49-89-32378163 

Circle 1187 on Inquiry Card. 

Legacy Storage Systems, 
Inc.: 

Syscotee Computer GmbH & 
Co. 

49-60-284040 
fax: 49-60-2840911L 

Circle 1190 on Inquiry Card. 

MieroNet Technology, Inc.: 
Merisel DNS GmbH 
49-8142-4180 
fax: 49-8142-3890 

Circle 1194 on Inquiry Card. 

Storage Dimensions, Inc.: 
Storage Dimensions GmbH 
49-89-65103132 
fax: 49-89-651019992 

Circle 1205 on Inquiry Cord. 

Tricord Systems, Inc.: 
Computer Partner Team 
49-2203-102100 
fax:49-2203-102112 

Circle 1207 on Inquiry Card. 

Zenith Data Systems: 

Zenith Daia Systems GmbH 

49-6103-3980 

fax: 49-6103-398292 

Circle 1208 on Inquiry Card. 


E £ 


Data General Corp.: 

Actis S.A. 

30-1-9586661 
fax: 30-1-9586669 

Circle 11 S3 on Inquiry Card. 
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Storage Dimensions, Inc*: 
Offitech S.A. 

3Q-M819815 
fax: 30-1-4826330 

Circle 1205 on Inquiry Cord* 


HONG KONG 


AST Research, Inc*: 

AST Asia 
852-8064333 
fax: 852-8070599 

Circle 1178 on Inquiry Cord* 

Core International: 

Jardine Office Systems 

852-5-652011 

fax: 852-2-655465 

Circle 1181 on Inquiry Cord. 

Data General Corp*: 

Data General 
852-8-629888 
fax: 852-8-655387 

Circle 1183 on Inquiry Cord* 

Fujitsu America, Inc.: 
Fujitsu Ltd. 

852-5-8915780 
fax: 852-5-721724 

Circle 1187 on Inquiry Cord* 

Storage Dimensions, Inc*: 
Macro Business Appliance 
852-8-891088 
fax: 852-8-891946 

Circle 1205 on Inquiry Cord* 


ICELAND 


Advanced Logic Research, 
Inc*: 

Krtstjan O. Skagfjord HF 

354-1-24120 

fax: 354-1-28130 

Circle 1176 on Inquiry Cord* 

MicroNet Technology, Inc*; 
Tolvustofan 
354-1-678978 
fax: 354-1-678057 

Circle 1194 on Inquiry Cord* 


INDIA 


Ciprico, lnc»: 

Diamond Point International 

91-81-2607567 

fax: 91-81-2215604 

Circle 1179 on inquiry Cord. 

Data General Corp*: 

Patni Computer Sys. Ltd. 

91-22-234217 

fax: 91-22-6349318 

Circle 1183 on Inquiry Cord* 


IRELAND 


Data General Corp.: 

Data General Ltd. 
353-1-608144 
fax: 353-1-608552 

Circle 1183 on Inquiry Cord* 

Dell Computer Corp*: 

Dell Products B.V. 
353-61-304091 
fax: 353-61-304090 

Circle 1184 on Inquiry Cord* 

Fujitsu America, Inc*: 
Fujitsu Microelectronics Ltd. 
353-1-520744 
fax: 353-1-520539 

Circle 1187 on Inquiry Cord* 



Ciprico, Inc,: 

Kardts Ltd. 

972-3-324298 
fax: 972-3-5710794 

Circle 1179 on Inquiry Cord. 

Core International: 

Getter Office Automation 
972-3-56 L 4602 
fax: 972-3-7523620 

Circle 1181 on Inquiry Cord. 

MicroNet Technology, Inc*: 
Grand Technologies and 
Services Ltd. 

972-3-5447380 

fax: 972-3-5447378 

Circle 1194 on Inquiry Cord* 

Storage" Dimensions, Inc*: 

MBI Computer Peripherals 

Equipment Ltd. 

972-3-5409676 

fax: 972-3-5400795 

Circle 1205 on Inquiry Cord. 


ITALY 


AST Research, Inc*: 

AST Research S.p.A* 
39-2-2692 i 131 
fax: 39-2-21073062 

Circle 1178 on Inquiry Cord* 

Data General Corp.: 

Data General S.p.A. 
39-2-580031 
fax: 39-2-5064628 

Circle 1183 on Inquiry Cord* 

Dell Computer Corp.: 

Dell Computer S,p.A. 

39-2-269091 

fax: 39-2-26909269 

Circle 1184 on Inquiry Cord. 


WE HAVE WAYS 
TO MAKE YOU 
TALK!!! 

Blaise Computing offers fast and 
powerful communications products 
for applications in Pascal orC... 

ASYNCH PLUS... 

ASYNCH PLUS solves the problems of serial com¬ 
munications in Pascal: setting port options, capturing 
data reliably, commanding modems and transferring files 
(even in the background or in a TSR). ASYNCH PLUS 
performs direct hardware I/O to the serial ports and 
supports the X and YMODEM file transfer protocols. 

C ASYNCH MANAGER... 

C ASYNCH MANAGER solves the problems of serial 
communications in C: setting port options, capturing 
data reliably, commanding modems, transferring files 
and detecting and recovering from exceptional condi¬ 
tions. C ASYNCH MANAGER performs direct hardware 
I/O to the serial ports, utilizes the 16550 FIFO capabilities 
and supports the X, Y and ZMODEM file transfer 
protocols* Routines are “state driven" and allow back- 

P round or multiple simultaneous transfers* Digiboard 
C/X is also supported. 

View232... 


View232 lets you use your PC to monitor an 
asynchronous data communications line. No special 
hardware is required other than two serial ports and the 
data cable that is provided with the package. View232 
allows you to see the data as it passes both ways on the 
data line. The transmission may be saved in a buffer to 
browse through, saved to disk, or printed, View232 can 
monitor data in both directions at speeds up to 19.2K 
baud. 

All Blaise Computing products come with a money back 
guarantee. Source code is included. And, they can be 


acquired near you! 

Australia.*. 

Micro Way 
(03) 580-1333 

France... 

Softwortd 

Paris 

(33-1)40 59 02 99 

Germany*.. 

ENZ EDV-Beratung GmbH 
Bad Homburg 
(0S1 72)41014 

MEMA Computer GmbH 
Eschbom 

(061 96)4817 51 bis 3 

SOS Software Services GmbH 

Augsburg 

(0821) 57 10 81 

The Netherlands... 

Lemax Company B.V. 
Badhoevedorp 
(020) 659 8701 


TMs a/® property of holders. 


PC-Computing B. V. 

Overioon 

(31)4788-2422 

Sweden... 

UNITEX 

Sollentuna 

(46 08) 92 85 95 

United Kingdom... 

Grey Matter 
As burton, Devon 
(44) 364 53499 

The Software Construction Co, 

Hertfordshire 

(0763) 244114 

System Science 
London 

(071) 833 1022 


Blaise Computing Inc. 
819 Bancroft Way 
Berkeley, CA 94710 USA 
1 (510) 540-5441 
FAX 1 (510) 540-1938 


Circle 437 on Inquiry Cord. MARCH 1992 * B Y T E 9215-67 

















Circle 464 on Inquiry Cord. 


1-2 April 1992 
Olympia Conference Centre 
London 



• Future Perspectives in 
Virtual Reality 

* Key Underlying 
Technologies 

* Designing Virtual 
Worlds 

• Desktop Virtual Reality 


VIRTUAL 

REALITY 

T"!J| NATIONAL 



Impacts ApmCAjms 


The second annual 
conference and 
exhibition on the 
theory, promise and 
commercial applications 
of Virtual Reality 


• Hearing Virtual 
Worlds 

• Virtual Illumination 

• Televirtuality 

• Virtual Reality & 
the Artist 

• Telepresence 

• Virtual Reality & 
Mental Therapy 

• Military Applications 

• Virtual Reality & 
Simulation 

• Education & Training 

• Entertainment & 
Leisure 

Full details from: 

Meckler, 

247-249 Vauxhall Bridge 

Road. London SW1V 1HQ 

Tel: 071 931 9985 

Fax: 071 931 8908 


B/W & Color Frame Grabber 

• VFG-8B/88C CC1R/RS170; 512x512x8; 256 gray 

scaie/pseudo-color output 

• CFG3-PAL PAL; 512x512x16; display 32,768 colors 

■ CFG + PAL; 768 x 576 x 16 & 512 x 512 x 16; VGA pass-through; Hardware 
window grab; CFG3-152-P register compatible 

• VIGA-16 NTSC; 512x512x 16; Targa® 16 register compatible. 


Plus The VGA to VIDEO solution ! 

• VALink Simultaneously displays VGA and NTSC w/genlock/overlay; 

connects to VGA card; resolution up to 640 x 480; 256 colors 

• VIGA-VGA VGA to NTSC/PAL; VGA chip: Tseng Labs’ ET4000; 512K or 1M 

DRAM 


And MODEM 

• MD 242 2400bps V.22bis MNP Class 5 Stand-alone Modem 

• MD 243 2400bps V.22bis MNP Class 5 Pocket Modem 

• MD 966 9600bps V.32 Class 5 Stand-alone Modem 


VISIONETICS INTERNATIONAL 
3F, No. 3, Prosperity Road 1, Science-Based 
Industrial Park, Hsinchu, Taiwan, R.O.C. 

Tel: (035)772176 Fax: (035)772170 


Circle 502 on Inquiry Card 
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Fujitsu America, Inc.: 

Fujitsu S,p,A. 

39-2-6572741 
fax: 39-2-6572237 

Circle 1187on Inquiry Card. 

MicroNet Technology, Inc.: 

Cal-Abco 

39-10-887369 

fax: 39-10-876079 

Circle 1194 on Inquiry Card. 

Storage Dimensions, Inc.: 
Mode S.r.L. 

39-522-512828 
fax: 39-522-516822 

Circle 1205 on Inquiry Card. 

Tricord Systems, Inc.: 

Algol S.p.A, 

39-22-6411411 
fax: 39-22-154629 

Circle 1207 on Inquiry Cord. 

Zenith Data Systems: 

Zenith Data Systems Sr.L, 

39-2-89200242 

fax: 39-2-8246010 

Circle 1208 on Inquiry Card. 


JAPAN 


AST Research, Inc.: 

AST Research K .K. 
81-33-53005811 
fax: 81-33-53005861 

Circle 1176 on Inquiry Cord, 

Ciprico, Inc.: 

Digital Service Carp. 
81-33-2380911 
fax: 81-33-2651533 

Circle 1179 on Inquiry Cord. 

Core International: 

Nippon Technology Industries 

81-33-942999! 

fax: 81-33-9429996 

Circle 1161 on Inquiry Card. 

Data General Corp.: 

Nippon Data General Corp, 

81-33-4383611 

fax: 81-33-4389877 

Circle 1183 on Inquiry Card. 

Dell Computer Corp.: 

Dell Far East Corp. 
81-33-4860380 
fax: 81-33-4860630 

Circle 11 84 on Inquiry Card. 

Fujitsu America, Inc.: 

Fujitsu Ltd. 

81-33-2163211 
fax: 81-33-2164380 

Circle 1187 on Inquiry Cord. 


Storage Dimensions, Inc.: 
Phoenix International 
81-33-2089500 
fax: 81-33-2320164 

Circle 1205 on Inquiry Card. 

Tricord Systems, Inc.: 

Nihon Tricord Systems K.K. 

81-33-54204451 

fax: 81-33-54204450 

Circle 1207 an Inquiry Card. 


KENYA 


Data General Corp.: 

Amarco Ltd. 

254-2720693 
fax: 254-2729132 

Circle 1183 on Inquiry Card. 


KOREA 


Ciprico, Inc.: 

Sigma Systems Co. Ltd. 

82-2-5762545 

fax: 82-2-5743098 

Circle 11 79 on Inquiry Card. 

Data General Corp.: 

Data General 
82-2-7931004 
fax: 82-2-7988026 

Circle 1183 on Inquiry Card. 

Fujitsu America, Inc.: 

FKL Dong Hwa Ltd. 
82-417-43660 
fax: 82-417-633671 

Circle 1187 on Inquiry Card. 

Tricord Systems, Inc.: 
Suntek Info Systems 
82-2-7154796 
fax: 82-2-7169023 

Circle 1 207 on Inquiry Card. 


MEXICO 


Advanced Logic Research, 
Inc.: 

Computadoras Micron S.A, de 
CV, 

52-462-50177 
fax: 52-462-51676 

Circle 11 76 on Inquiry Card. 

AST Research, Inc,: 

AST S.A. deC.V. 
52-5-5352827 
fax: 52-5-5352509 

Circle 1178 on Inquiry Card. 

Core International: 

MPS Mayorista 
52-5-6691045 
fax: 52-5-6874469 

Circle 1181 on Inquiry Card. 
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Storage Dimensions, Inc,: 
Representaciones Veste S.A. 
deC.V. 

52-5-2772839 

fax; 52-5-5163626 

Circle 1205 on Inquiry Cord, 

Tricord Systems, Inc*: 
Digital Data de Mexico 
52-66786330 
fax: 52-66786955 

Circle 1207 on Inquiry Card. 


THE NETHERLANDS 


Advanced Digital 
Information Corp.: 

ADIC Europe 

31-30-769271 

fax: 31-30-720624 

Circle 1175 on Inquiry Card. 

Advanced Logic Research, 
Inc.: 

Systel B.V. 

31-23-340884 
fax: 31-23-320915 

Circle 1176 on Inquiry Card. 

Data General Corp*: 

Data General B.V, 
31-20-5659711 
fax: 31-20-5659700 

Circle 1183 an Inquiry Cord* 

Dell Computer Corp,: 

Dell Computer B.V. 

31-20-6812666 

fax:31-20-6812751 

Circle 1184 on Inquiry Card. 

Legacy Storage Systems, 
Inc.: 

Rotating Memory Expertise 

31-32-4034900 

fax: 31-32-4037628 

Circle 1190 un Inquiry Card. 

MicroNet Technology, Inc*: 
Stebis B.V. 

31-3449-3144 
fax: 31-3449-1854 

Circle 1194 on inquiry Card, 

Storage Dimensions, Inc.: 
Akam Electronics B.V. 
31-79-443200 
fax:31-79-421734 

Circle 1205 on Inquiry Card. 

Tricord Systems, Inc.: 

Kern Groep 

31-71355655 

fax:31-71315424 

Circle 1207 on Inquiry Cord, 


Zenith Data Systems: 

Zenith Data Systems B.V. 

31-30-205844 

fax:31-30-205211 

Circle 1208 on Inquiry Cord. 


NEW ZEALAND 


AST Research, Inc,: 

AST Research 
64^-3845294 
fax; 64-4-3845509 

Circle 1178 on inquiry Cord. 

Data General Corp.: 

Data General Ltd. 
64-4-723900 
fax: 64-4-4953311 

Circle 1183 on Inquiry Cord. 

Fujitsu America, Inc.: 

Fuj itsu Ltd. 

64-4-733420 
fax: 64-4-733429 

Circle 1187 on Inquiry Card. 

Storage Dimensions, Inc.: 
Micro Source Ltd. 
64-9-4440771 
fax: 64-9-4440727 

Circle 1205 on Inquiry Card. 


NIGERIA 


Data General Corp.: 

Joint Komputer Kompany Ltd. 
234-1 821210 
fax; 234-1-963368 

Circle 1183 on Inquiry Card. 


NORWAY 


Advanced Logie Research, 
Inc,; 

Pro-Data 

47-2-249704 

fax: 47-2-249048 

Circle 1176 on Inquiry Card, 

Ciprico, Inc.: 

Newtech A/S 
47-2-648330 
fax: 47-2-630036 

Circle 1179 on Inquiry Card- 

Data General Corp.: 

Data General A/S 
47-2-135100 
fax: 47-2-135510 

Circle 1183 on Inquiry Card. 

Fujitsu America, Inc,: 
Fujitsu A,B, 

46-8-7647690 
fax: 46-8-280345 

Circle 1187 on Inquiry Card. 


Why spend 4 hours 
scheduling a 
1 hour meeting? 


CaLANdar schedules appointments in 
1 minute or less, notifies participants, keeps 
up'to-date RSVPs and distributes agendas. 


Group Scheduling Power 

CaLANdar has more group and 
personal scheduling features 
than ANY of its competitors! 

Plus CaLANdar coordinates 
tasks, lets you exchange notes 
and communicates with industry 
standard eMail packages. 



Microsystems Software, Inc. 

600 Worcester Road 
Framingham, MA 01701 

(508) 879-9000 

FAX 508/626-8515 


Provides attached notes, 
forwarding, FYI copies, 
groups / pools, great 
reports and more! 

CaLANdar provides 
the best resource 
management facilities 
available! 

Connectivity includes: 
WAN, eMail and Sharp 
Wizard 1 ® links, satellite 
support and remote 
CaLANdar access 


CaLANdar* 

A MiLTLiryslEiiii Sjjllwurr {Hw^] HrinluLl 


Just listen to what our 
reviewers have to say? 

’’CaLANdar is the easiest to- 
use PC package we installed 

Getting Groups on Schedule 
BYTE Spetember 199T 


Workstations 

External SCSI Drives 

286/386/486, Macintosh, Silicon Graphics, Sun, 
IBM RS6(KK).VAX, NeXT, HP/Apollo.... 


Half Shell size 1.4"x5.5 , 'x7.5" weight 2.5 lb 
Hard Drives 40MB to 200MB 
Hermit Crab size 2.8"x5,5"x7.5" weight 4 lb 
with additional shock mount 
Hard Drives 40MB to 200MB 
A-Hive Jr size 2.2"x7.1"x7.r weight 4 lb 
Hard Drives 40MB to 520MB 
Tape Drives 50MB to 8GB 
Floppy Drives 720K to 20MB 
A-Hive ' size 4.3"x9.6"x9.9" weight 11 lb 
Hard Drives 40MB to 2GB 

Cartridge Drives 44MB to 88MB 

Tape Drives 50MB to 8GB 



Tulin Technology Tel: 408-432-9025 

2156HOToole Ave., San lose, CA 95131 Fax:408-943-0782 
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WITH CorelDRAW/ a im n 

VENTURA 3.0 GEM' 



AL'RASSAM AL ARABI 

Is an add on to Corel Draw® that let you draw, paint, type 
text from arabic font librairies, apply stunning effects, output 
on laserprinters & imagesetters the ARABIC WAY 


ARABIC PUBLISHER 

To Get High Quality Arabic DTP. 

No extra training is needed, Just use Ventura 
Publisher® the everyday way to make Professional 
Documents in ARABIC or FARSI. Vowels & Accents, 
automatically placed to get the best position. Automatic 
ligature selection. Intermix Latin with Arabic or Farsi. 
Large font libraries. Import text from popular ARABIC or 
FARSI word processors... 


Write to: LAYOUT ltd, 8 Attio Street, #401 Nicosia CYPRUS. 
Fax: (357) 2 448326 or (961) 9 936439, Ph: (357) 2 366484 
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WHY THE t» 
1990 CENSUS « 
COUNTED 1! 
ON VIKING fa t 
DATA ENTRY 



INTERNATIONAL RESOURCE GUIDE 


When the U S, Census was 
taken in 1990, data was key- 
entered with Viking software. 
Over £48 million people were 
asked as many as 60 questions 
apiece. Viking Data Entry 
(VDE) system was used to 
record responses. 

VDE software was selected 
because it is... 

• Very efficient; far exceeding 
Census Bureau specifications, 

• High-speed data entry; maxi* 
mizing operator productivity. 

• Error-sensitive; increasing 
accuracy, reducing costly 
reruns and delays. 

• Easy to learn; virtually 
eliminating operator training 
time. 


These are just a few qualities 
you'll team to count on from 
all Viking modules: Forms 
Manager (VFM), Data Manager 
(VDM). Control System (VCS), 
as well as VDE. Now available 
in a new Version 3 for many 
popular computer platforms. 

Viking Software Services, Jnc. 
460S East 67th Street, Suite 100 
Tulsa, OK 74136 4959 
PHONE: (918)491-6144; 

FAX: (918) 494-2701 
Or contact our agent: 

ILK. — +44 937 588 056 
Spain — +341 733 43 48 



Legacy Storage Systems, 
Inc.: 

Scandinavian Communications 

47-2-364300 

fax ; 47-2-207039 

Circle 1190 on Inquiry Cord. 

MicroNet Technology, Inc,: 

Front Line Graphic 

Technology 

47-925-05604511 

fax: 47-9254)624 

Circle 1194 on Inquiry Cord. 

Storage Dimensions, Inc.: 
Data import A/S 
47-5-314085 
fax: 47-5-322406 

Circle 1205 on Inquiry Card. 

Tricord Systems, Inc.: 
Tricord Europe 
47-2-110870 
fax: 47-2-110320 

Circle 1207 on Inquiry Card. 


POLAND 


Tricord Systems, Inc.: 
Mescomp 
48-22-214502 
fax; 48-26-280645 

Circle 1207 on Inquiry Cord. 


PORTUGAL 


Data General Corp.: 

Data General 
351-1 -4712021 
fax: 351-1-4711296 

Circle 1183 on Inquiry Cord. 

Storage Dimensions, Inc.: 
ESDI Lid, 

351-1-767286 
fax; 351-1-767286 

Circle 1205 on Inquiry Cord. 


SAUDI ARABIA 


Data General Corp.: 
Mohammed Mansour AI 
Rumaih 

966-1-4789260 
fax: 966-1-4771180 

Circle 1183 on Inquiry Card. 

Storage Dimensions, Inc.: 
Gulf Stars Computer Systems 
966-1-4643577 
fax: 966-1-4653156 

Circle 1205 on Inquiry Cord. 


Tricord Systems, Inc.: 

Aject 

966-2-6607661 
fax: 966-2-6608425 

Circle 1207 on Inquiry Cord. 


SINGAPORE 


AST Research, Inc.: 

AST Research, Inc. 
65-2988083 
fax: 65-2930065 

Circle 1178 on Inquiry Card. 

Core International: 

Weal soft Computer Services 

65-2988298 

fax:65-2982218 

Circle 1181 on Inquiry Cord. 

Data General Corp.: 

Data General Pte. Ltd. 

65-2589977 

fax: 65-2597590 

Circle 1183 on Inquiry Cord. 

Fujitsu America* Inc.: 
Fujitsu Pte. Ltd. 

65-7776577 
fax: 65-2255075 

Circle 11 87 on Inquiry Cord. 

Storage Dimensions, Inc.: 
Dynamic Systems Pvt. Ltd. 
65-7421986 
fax: 65-7421768 

Circle 1205 on Inquiry Cord. 

Tricord Systems, Inc.: 
MCSB Systems 
65-3535300 
fax: 65-2589945 

Circle 1207 on Inquiry Card. 


SOUTH AFRICA 


Core International: 
Computer Horizons 
27-11-8803828 
fax:27-11-8804561 

Circle 11 81 on Inquiry Card. 


SPAIN 


AST Research, Inc.: 

AST Research S.L. 
34-1-5833444 
fax; 34-1-4116463 

Circle 1179 on Inquiry Cord. 

Data General Corp.: 

Data General S.A. 
34-1-3370400 
fax: 34-1-3201396 

Circle 11 B3 on Inquiry Cord. 
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INTERNATIONAL RESOURCE GUIDE 


Fujitsu America, Inc.: 
Fujitsu S.A. 

34-1-5818000 
fax: 34 1-5818034 

Circle 1167 on Inquiry Cord. 

MicroNet Technology, Inc,: 
Dealer Iberica 
34-3-4741502 
fax: 34-3-4741396 

Circle 1194 on Inquiry Cord, 

Storage Dimensions, Inc.: 
P-Ingenierie Espana S.A, 
34-1-5645694 
fax: 34-1-4117567 

Circle 1205 on Inquiry Cord. 

Zenith Data Systems: 

Zenith Data Systems S.A, 

34-1-3839909 

fax: 34-1-7662522 

Circle 1206 on inquiry Cord, 


SWEDEN 


Advanced Logic Research, 
Inc.: 

K-Data Forsaljnings A,B. 

46-18-349080 

fax: 46-18-349088 

Circle 1176 on Inquiry Cord. 

Ciprico, Inc,: 

Trace A.B. 

46-8-930000 
fax: 46-8-947732 

Circle 1179 on Inquiry Cord. 

Data General Corp.: 

Data General A.B. 

46-8-925500 

fax:46-8-927101 

Circle 1163 on Inquiry Card. 

Dell Cumputer Corp.: 

Dell Computer A.B. 
46-76-071350 
fax: 46-76-073789 

Circle 1164 on Inquiry Cord. 

Legacy Storage Systems, 
Inc.: 

Konsulthusei Data 
46-31-842409 
fax: 46-31-170284 

Circle 11 90 on inquiry Card. 

Mic roNet T ethnology, Inc . : 
Marknads Team 
46-63-63108460 
fax: 46-63-119889 

Circle 1194 on Inquiry Cord. 

Storage Dimensions, Inc.: 

Dennis Bergstrom Trading 
A.B, 

46-3-7050200 
fax: 46-8-7355630 

Circle 120$ on Inquiry Cord, 


Tricord Systems, Inc,: 

Data Construction A.B. 

46-8-6807000 

fax: 46-8-7107610 

Circle 1 207 on Inquiry Card. 


SWITZERLAND 


AST Research, Inc.: 

AST Research S.A, 
41-22-482131 
fax: 41-22^83169 

Circle 1178 on Inquiry Card. 

Ciprico, Inc.: 

Micro-System Technik A,G, 

41-1-4920355 

fax: 41-1 -4922055 

Circle 1179 on Inquiry Card. 

Data General Corp,: 

Data General A.G. 
41-1-2759111 
fax: 41-1-2713956 

Circle 1183 on Inquiry Card. 

MicroNet Technology, Inc.: 

Dynabit 

41-42-643964 

fax: 41 -42-643943 

Circle 1194 on Inquiry Card. 

Storage Dimensions, Inc.: 
Computer Peripherie A.G, 
41-56-849500 
fax: 41-56-834204 

Circle 1205 on Inquiry Card. 

Tricord Systems, Inc.: 
Ascom Elcoma A.G. 
41-1-7323535 
fax: 41-1-7307415 

Circle 1207 on Inquiry Card. 

Zenith Data Systems: 

Zenith Data Systems A.G, 

41-1-8370000 

fax: 41-1-8370020 

Circle 1208 on Inquiry Card. 


TAIWAN 


AST Research, Inc.: 

AST Ltd. 

886-2-7310007 
fax: 886-2-7726418 

Circle 1178 on Inquiry Card, 

Ciprico, Inc.: 

Dimension Computer Tech, 

886-2-5055134 

fax: 886-2-5015568 

Circle 1179 on Inquiry Card. 


ACECAT does Windows! Uni¬ 
que New 5" x 5" graphics tablet 
does Windows and a whole lot 
more. 



The new ACbJj A D ACECAT graphics tablet gives you performance 
and versa! iliiv .mkr daaamfd r>f until now> All at a price that even your 

entry-level customer?; can ; 



New ACECAT 5" x 5* graphics table! will iipcn windo 
1 unity for you. 


ACECAlVs line of digitizer, 1 ^ 12x12, 18 x 12, 36x48 in¬ 
cluding ACE-10 is a complete range of toots dun will satisfy 
your present professional clients while helping yon capture 
and serve new ones. Offering quality products wirih unique 
features, outstanding value and dedicated M 

support, ACECAD is your I>est partner - -W 

today for a more prof!table tomor¬ 
row. Don't les this window of 
opportunity close for you. 

Contact us today! JPj® 


/ 


n - 18 MARCH 1992 

HALL21 BONHtt 

ACECAD * 


ACE CAD FNTERPEUSE CO„ LTD. ILQ.C ACLCAD HOLI 
TEL;SB6- 2 - 2186699 TEU0349536807 

FAX^86-2. 21S2867 FA X;0 3495 344 54 



ACECAD U. S. A. 

TEL: 143006764ACE. 1+^55-1900 
FAX; !-40fr 6551919 


ACECAD [(NTERPRISE GMBH, GERMANY 
TEL;49aS02 7~rtQ46 
FAX 49-6027-8043 


Windows 3! 



Yes, it's here! LPA 386-PROLOG is now 
available in a version for Windows! Just like 
the DOS-extender version, it is a genuine 
32-bit Prolog compiler which can directly 
access up to 4G (4Q96M) of memory. Only 
this time, it is fully integrated with the world’s 
most popular GUI: Windows 3! 

Logic Programming Associates Ltd 
Studio 4, Royal Victoria Patriotic Building 
Trinity Road, London, SW18 3SX, England 
Tel: +44 81 871 2016 - Fax: +44 81 874 0449 
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Circle 513 on Inquiry Card (RESELLERS: 514]. 


HANDS ON 
PALMS UP 


HP 48SX 
Software 

Pocket Professional™ 
Series 

Personal Information 
Manager 

Electrical Engineering 
Mechanical Engineering 
General Chemistry 
Solid State Electronics 
Mathematics 
Spice48 


HP 9SLX 
Hardware 

Station95 - Docking Station. 
Instantly links the 95LX to 
your PC. 

Sparcom RAM Cards 

2MB, 1MB, 512K, 256K. 

High performance, low 
power consumption, 

Drive9S - 3 V2" Portable Disk 
Drive. Battery operated, 
rechargeable. 


Sparcom Corporation 

897 NW Grant Avenue • Corvallis, Oregon 97330 • USA 
(503) 757-8416 • FAX (503) 753-7821 8T-1 


International VAR’s — Maximize Your Profits 

INEX Technology International 

Suppliers of Quality Networking and Communication Products 

— Over 10,000 Products Available — 

- " — FHOM COMPANIES SUCH AS: • 


Novell 

Farallon 

Ollcom 

NEC 

ALR 

Western Digital 

3Com 

IBM 

Tiara 

Racal-lnterlan 

Micropolis 

Ret ix 

Hayes 

Thomas Conrad 

Raster ops 

Seiko 

Accton 

Everex 

LAN Systems 

Tl 

Xircom 

Synoptics 

Telebit 

HP 

Procomp 

Mac Legend 

Maynard 

Saber 

D-Link 

Quantum 

Emerald 

Maxtor 


Storage Dimensions 


Eastern Europe & U.5.S.R. Distribution for E-MACHINES, 
AMFRO, OPUS SYTEMS (Dealer Inquiries welcome) 


INEX carries a full line of connectivity products lor both 
IBM/PC and Macintosh systems. Call or lax today lor a 
reliable quotation from our knowledgeable sales staff? 



INEX Guarantees: 


• LOWEST PRICES 

- FASTEST DELIVERY 

• FULL SUPPORT 

• NO LICENSING PROBLEMS 



VISA/MASTERCAHD/AMEX ACCEPTED 

Derwood Business Center 
15954 Derwood Rd. 

TEL: (3Q1) 330-9664 Rockville, MD 2QB55 FAX: (301) 762-0552 


INTERNATIONAL RESOURCE GUIDE 


Data General Corp.; 

Syspro Computer System 
Corp. 

886-2-7774289 
fax: 886-2-7528504 

Circle 1183 on Inquiry Card. 


T H A I L A N 


Data General Corp.: 

General Data Co. Ltd. 
66-2-2337962 
fax: 66-2-2367698 

Circle 1183 on Inquiry Card, 


TURKEY 


Data General Corp,: 

Bikek Computer Technology 

Industry and Trade Corp. 

90-41-354960 

fax 90-41-352244 

Circle 1163 on Inquiry Card, 



Advanced Logic Research, 
Inc,: 

Advanced Logic Research Ltd. 

44-635-521922 

fax:44-635-521844 

Circle 1176 on Inquiry Card. 

AST Research, Inc.: 

AST Europe Ltd. 

44-81-5684350 

fax:44-81-5684600 

Circle 11 78 on Inquiry Card, 

Ciprico, Inc.: 

Ciprico Lid, 

44-635-73666 

fax:44-635-71996 

Circle 11 79 on Inquiry Card, 

Compaq Computer Corp.: 
Compaq Computer Ltd. 
44-81-3323000 
tax: 44-81-3321961 

Circle 11 80 on Inquiry Card, 

Core International: 

Core International Europe 

44-344-861776 

fax: 44-344-861604 

Circle 1181 on Inquiry Card, 

Data General Corp.: 

Data General Ltd. 

44-81-7586000 

fax:44-81-7586758 

Circle 1183 on Inquiry Card. 

Dell Computer Corp,: 

Dell Computer Corp. Ltd. 

44-344-860456 

fax:44-344-860187 

Circle 1164 on Inquiry Cord. 


Fujitsu America, Inc.: 

Fujitsu Europe Ltd. 
44-81-573444 
fax: 44-81-5732643 

Circle 11 87 on Inquiry Card. 

Legacy Storage Systems, 
Inc.: 

Wesiec Networking Ltd. 

44-889-567506 

fax: 44-889-562018 

Circle 1190 on Inquiry Card, 

MicroNet Technology, Inc,: 
Cal-Abco House 
44-81-842O071 
fax: 44-8 L-8413891 

Circle 1194 on Inquiry CBrd, 

Storage Dimensions, Inc.: 
Storage Dimensions U K. Ltd. 
44-635-43913 
fax: 44-635-47493 

Circle 1205 on Inquiry Cord, 

Tricord Systems, Inc,: 
Tricord Computer Systems 
Lid. 

44-908-211880 

fax:44-908-211933 

Circle 1207 on Inquiry Card- 

Zenith Data Systems: 

Zenith Data Systems Ltd. 

44-628-668544 

fax: 44-628-661061 

Circle 1208 on Inquiry Card, 


ZAIRE 


Data General Corp*: 
Infortndus 
243-12-27615 
fax: 243-12-28834 

Circle 11 88 on Inquiry Cord. 


ZIMBABWE 


Data General Corp.: 

C.F. Tulley Associates Pvt, 
Ltd. 

263-4-739944 
fax: 263-4-702883 

Circle 11 83 on Inquiry Card. 


hiduskm in the resource guide 
should not he taken as a BYTE 
endorsement or recommenda¬ 
tion. Likewise, omission from the 
guide should not be taken nega¬ 
tively, The information here was 
believed to be accurate at the 
time of writing, hut BYTE cannot 
be responsible for omissions, 
errors, or changes that occur 
after compilation of the guide . 
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TAIWAN MAKERS 
LOOK INTO 
WINDOWS 

A View of Maker Responses to GUI 


A review of Taiwan-made comput¬ 
er products tempts those who are 
contemplating or have already 
leaped into GUI, but whose sys¬ 
tems purchasing activity is subject 
to budgetary constraints. The 386SX 
computer is now deemed the entry- 
level system; there are still many 
286 AT- and XT- compatible own¬ 
ers fadng the prospect of upgrad¬ 
ing to meet the awesome hardware 
requirements posed by the 
Windows 3.0 environment. 

In a recent survey, we found 
that companies were offering price- 
friendly computers and peripherals 
that reliably support Windows in 
addition to DOS applications. 
Moreover, the product and service 
range can be expected to widen 
since many in the industry believe 
that this GUI platform, like LANs, 
will spur hardware sales in 1992. 

High performance VGA cards 
are likely to be in at the volume 
forefront, because they represent a 
relatively inexpensive boost in 
video efficiency in a GUI, whether 
you're running a 286,386 or 486 
system. Local makers are bundling 
peripherals such as video image 
capture cards, modems and scan¬ 
ners, with a Windows application. 
Look for a steady rise in reasonably 
priced 386DX-and-above main 
boards and systems, too; Windows 
really flies with a 486 CPU process¬ 
ing behind the scenes. 

As more users are introduced 
to the productive potential of 
Windows, they will want to up¬ 
grade to make the most of that en¬ 
vironment. The situation is most 
apparent when a 286-based PC user 
opts to shift from DOS to Windows 
applications. Even with a fast HDD 
and all extended RAM banks filled, 
operation will not be optimized un¬ 
til that 8-bit VGA card is replaced 


with a 16-bit model. For users not 
ready to ditch their 286 — and 
statistics indicate that there are still a 
substantial number in service — a 
faster VGA card can truly offer a re¬ 
freshing difference. 

The '2 the Max' VGA 4065 card 
by TNC delivers 16-bit performance 
in up to 65,536 colors at 640x480 
and 600x800 resolutions. The unit is 
built around a Tseng 4GQ0AX and 
has a Sierra 1148 HiColor RAM- 
DA C, VESA connector and 1M of 
RAM. In addition to a proprielary 
BIOS accelerator, the VGA 4065 is 
sold with air assortment of drivers 
standard, covering VGA to XGA 
modes. HiColor drivers bundled 
are those for Windows, AutoCad, 

3D Studio and Autoshade, while 16- 
color to 256-color drivers include 
GEM, Ventura Publisher, 
Wordperfect, Lotus 1-2-3 and OS/2 
Presentation Manager. 

Tire advantage of having more 
than 65,000 colors available is not so 
apparent in text displays, but when 
a scanned image such as a photo¬ 
graph is panned up from a basic 16- 
color palette, contrast and texture is 
represented in much more vivid de¬ 
tail. Tire VGA 4065 was demonstrat¬ 
ed on a '2 the Max' 33MHz 486 ISA 
mainboard with 4M of RAM and 
screen re-draws were virtually in¬ 
stantaneous. Though such speed 
was due mainly to the attributes of 
the CPU platform — Windows real¬ 
ly flies with a 486 processing behind 
the scenes — the VGA 4065 certain¬ 
ly has the maximum in the video 
quality improvement features that a 
Windows users could appreciate. 

In addition to the flagship 
model, tire '2 the Max' VGA line 
consists of seven other models that 
come with Windows and other 
drivers. The VGA 4032 (32,768 
colors), 4031 (256 colors), 4000 (256 


colors) and 9000 (256 colors) use the 
Tseng 400QAX, while the VGA 
86000 and VGA 6700 feature 
MX86000 and Oak PTI067 video 
controllers, respectively. Both of the 
latter cards offer standard VGA to 
XGA resolutions with 512K of 
RAM, with the Oak specifications 
also including portrait monitor sup¬ 
port. Most '2 the Max' cards are 
software-switchable between inter¬ 
laced and non-interlaced modes, 
and feature a lower horizontal fre¬ 
quency scan rate than many compa¬ 
rable high resolution VGA prod¬ 
ucts. 

VRAM chips are often recom¬ 
mended as a means of a ttaining 
even more top performance from a 
VGA card. VRAMs have separate 
input and output gates for passing 
video data, while DRAMs have a 
common gate, which means a slight 
wait state is necessary at flow tran¬ 
sitions. Eventually, VR AMs instead 
of DRAMs will be a VGA card com¬ 
ponent, One manufacturer that al¬ 
ready offers such a model is First 
International Computer (FIC), cre¬ 
ator of the Leo Hi-Res Engine for 
EISA 386 and 486 systems. Making 
the most of its VRAM pixel memo¬ 
ry, this unit generates up to 256 col¬ 
ors at resolutions of 1024x768 and 
1280 xl024, and can be counted on 
to work 10 to 15 times faster than a 
standard VGA card running a CAD 
application. 

However, VRAM is not yet 
available on a locally-made 640x480 
and 800x600 resolution VGA card, 
but when they are, the Leos line will 
probably be among the first to 
be offered. Meanwhile, FIC has 
three products that should not be 
overlooked when looking for 
16-bit VGA cards tailored for GUT 
applications, but priced for different 
budgets. 

The design of the Leo VGA- 
16T/89C is based on a Trident 
T8900/C chip set to offer a three¬ 
fold increase over IBM's original 
VGA specifications while remaining 
backward compatible down to an 
MDA emulation level. Maximum 
color count is up to 256 in resolu¬ 
tions of 640x480,600x800 and 
1024x768, with flicker-free per¬ 
formance assured thanks to an 
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CATHAY COMPUTER 6 TECHNOLOGY INC. 


7F, 85 CHIEN-KUO N. RD., SEC. 2, TAIPEI, TAIWAN, R.O.C. 
TEL 886-2-5069326 
FAX: 886-2-5068929 


enhanced RAMDAC enabling a 70Hz refresh rate 
(VESA standard) in both super and XGA modes. The 
unit has a VESA connector and RAM banks for 256K, 
512K and 1M of DRAMS for custom configuration. 

By supporting 16-bit performance with one — a 
data bus transceiver — instead of two 32K EPROMS, 
the Leo VGA-16T/90D is a bargain. VESA standards 
are complied with in regular VGA to XGA modes, 
with portrait orientation possible in 768x1024 mode. 
Output is up to 256 colors at 640x480 and 800x600 res¬ 
olutions and 16 colors in 1024x768, Except for price, 
the rest of the unit's features are similar to the top-of- 
the-line Leo VGA-16T/89C. 

The stoutest member {only 153mm by 63mm) of 
FIC's high-speed color adapter collection is the Leo 
VGA-16A which has an auto-sensing 16-bit BIOS and 
VESA connector. Built around an Acumos AVGA1 
video controller, this PS/2-compatible VGA card is 
designed for exclusive utilization in the 16-color 
800x600 resolution mode with only 256K of RAM 
installed, blit up to 262,000 colors can be attained 
through software. 

In addition to Windows, all of these Leo VGA 
cards come with driver files for popular CAD, desk¬ 
top publishing, spreadsheet and word processing 
programs, including SCO X-Windows. 

Another source of 16-bit VGA cards is Qtronix. 
Like the majority of manufacturers in Taiwan, they 
opted to go with Tseng video controllers. Tire firm 
now has two models featuring the Tseng 4000B, 
whose continuous edge graphics (CEG) capabilities 
include up to 65336 colors in standard VGA to XGA 
resolutions with a maximum possible refresh rate 
of 72Hz. 

The best model so far developed and available is 
the QVA-1024UN, which outputs 256 colors in 
1024x768 resolution mode at a non-interlaced scan 
rate of 48Hz and interlaced scan rate of 35.5Hz. This 
mode is not a feature of the firm's second model, the 
QVA-1024U, and from there both VGA cards share 
identical video capabilities. The highest non-inter¬ 
laced support occurs in 16-color XCA mode. Regular 
and super VGA in 16 and 256 colors are both non-in¬ 
terlaced at refresh rates of 31.5MHz and 35.5MHz, 
respectively. All things considered, the pair are better 
than an 8-bit VGA and are bundled with drivers for 
Windows, GEM, Ventura IXiblisher, AutoCad, 
AutoShade, WordPerfect and other leading software 
favorites. 

While the Qtronix QVA-1042UN and QVA-1042U 
are dearly targeting the low-cost buyer, the cards have 
also undergone extensive testing on matching dis¬ 
plays such as the NEC MuItiSync 2A, IBM 8514, VGA- 
only and many of the inexpensive dual-frequency 
31.5MHz/35.5MHz units manufactured in Taiwan. 

So, the cards are reliably compatible and can be up¬ 
graded to deluxe levels as a spedal buyer option. 

Now, as you look over our sample selection of 
VGA cards, don't forego those with the built-in VESA 
connector: that vacant back plane is the interface to 
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Main board Series: OPT I W/B 
486-33 DX/SX, HT320 386DX, 
HT18 386SX/ALL IN ONE t HT12 
286-20, C&T 386-33, VLSI 
386-33. 



Sixty-six percent of the world’s PC 
mainboards are MIT (Made In 
Taiwan). Combining reasonable 
pricing, high quality, and complete 
service, Taiwan mainboards have 
earned their sustained international 
acclaim. 


Over the years, Eversource 
International Corporation has 
established itself as one of Taiwan's 
premiere main board Manufacturer. 
From initial design to after service, 
nothing is neglected. We aim for a 
zero-defect record in production and 
perfect service in customer relations. 


Eversource International employees 
have a sense of pride and 
responsibility in their work. It is 
through constant improvement in 
customer and employee relations 
that product advances are made. At 
Eversource International, we aim to 
make tomorrow better than today. 


Headquarters 

EVERSOURCE INTERNATIONAL CORP. 

0F-6. NO. 3, WU-CHUAN IRQ., (WU-KU INDUSTRIAL DISTRICT) HSIN-CHUANG CITY. TAIPEI, TAIWAN, R.O.C. TEL: 886-2-2992875 - 9 FAX: 886-2-2993160 

Branch office 

EVERSOURCE INTERNATIONAL (AMERICA) INC. 

528 WEDDELL DRIVE SUITE 03 SUNNYVALE CA 94089, U.S.A. TEL: (408)745-0462 • 745-0471 FAX: (408)745-0827 
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HWFBU COMPUTER SYSTEM'ZZu 

1 • SYSTEM EISA CACHE 486 
1 • SYSTEM CACHE 486/486SX 
1 • SYSTEM CACHE 386 

■ • SYSTEM CACHE 386SX 

■ • SYSTEM 386SX ■ 

■ • SYSTEM 286 ■ 

■ • LAN STATION 386SX/286 ■ 

^ZMAINBOARD, ADD-ON CARDt\ 

* • 486 EISA CACHE MAIN BOARD • 

■ * 486 CACHE MAIN BOARD ■ 

■ * 386 CACHE MAINBOARD ■ 

■ * 386SX/286 MAINBOARD ■ 

■ • VGA CARD AT I/O CARD ■ 

* * IDE CONTROLLER CARD ■ 


multimedia and, almost certainly, 
products thusly equipped will be 
better than average and the recom¬ 
mended choice, even if the host 
system is a 10MHz 286 PC. 

ADDA Technologies now of¬ 
fers the AVer 2000, an extension for 
a VESA-equipped VGA card that 
comes with a Windows program 
(AV2K_WTN.EXE) and AV2K.DLL 
(Dynamic Link Library), files that 
allow users to window in and cap¬ 
ture live video from a TV (NTSC or 
PAL), laser disc player, VCR or 
video camera. Captured images can 
be converted into .MMP (YUV), 
TGA (Targa), .BMP (Windows bit¬ 
map) and other file formats for 
transfer into other applications. 

The maximum resolution sup¬ 
ported by the AVer 2000 is 640x480 
in 256 colors. Live video images can 
be sized into a window, panned in 
real-time horizontally and vertically 
and zoomed to twice the original 
dimensions, in short, every fixed 
image and text manipulation en¬ 
abled in the Windows environment 

Ultima Electronics, makers of 
Artec scanners, has also jumped on 
tire GUI bandwagon by bundling 
FASdnator 2.0, a Windows applica¬ 
tion with image editing and OCR 
capabilities, with the A400QC color 
flatbed scanner and the A400Z 
gray-scale handy scanner. 

With a 72dpi to 300dpi resolu¬ 
tion adjustable in increments of 
ldpi, the Artec A40QOC can accu¬ 
rately reproduce a letter-size photo 
or line art images in 16.8 million 
colors or 256 shades of gray in 18 
seconds and 96 seconds, respective¬ 
ly Its CCD linear image sensor has 
3 RGB sensors and the interface is a 
SCSI-2. There are hardware controls 
for brightness, contrast and dither- 
ing. 

The Artec A400Z has a maxi¬ 
mum scanning width of 105mm 
and selectable resolutions of 100dpi, 
200dpi, 300dpi and 400dpi, with 
scanned images reproduced in up 
to 32 shades of gray. User controls 
include tliree selectable halftone 
patterns and brightness knob. 

Top scanning speed at 400dpi 
and 100 dpi is 22mm/sec and 
89mm/sec, respectively, and an 
LED/beeper alarm warns of exces¬ 


sively fast passes. 

The FASdnator 2.0 package 
makes the Artec products very diffi¬ 
cult to pass up. Image processing 
techniques possible wi th the dick of 
a mouse include brightness, con¬ 
trast, sharpness, blurring, gamma 
correction and error diffusion. The 
image edit popup menu has flip, 
rotate and mirror commands as 
well as move, copy and merge. 
There are even integrated drawing 
and painting tools along with se¬ 
lectable .PCX, GIF, .TIFF and other 
graphics formats. A good range of 
printer files are bundled, induding 
9- and 24-pin Epson, and NEC PC 
PR8G1 color printer, HP PaintJet 
and HP LaserJet. 

Tire OCR utility recognizes 
characters in 11 languages, which 
can be input as non-keyed-in text or 
manipulated into custom fonts that 
are monospaced, proportional and 
kerned. Character recognition can 
be scanned either horizontally or 
vertically 

The MS-7400CG/W Plus and 
MS-7400CG by Qtronix bundles a 
similar Windows application with 
two of their handy color scanners. 
The MS-7400CG/W Plus is market¬ 
ed with the complete package, 
while the MS-7400CG comes with 
image editing only Common hard¬ 
ware features are a high-frequency 
flourescent light source and 
262,144-color reproduction capabili¬ 
ty at 6-bits/pixel and 18-bits/pixel 
Resolution range is 100dpi to 
400dpi, selectable in 100dpi steps, 
while the average scanning speed is 
7.68mm/sec. Qtronix recommends 
at least 2M of extended RAM to get 
the most from the application's 64- 
gTay scaling, digital half-toning and 
other pop-up menu processes. 

Since Windows 3.0 has 
Terminal — a simplified version of 
DynaCom — a modem with a 
Windows application bundled 
could be a redundant feature. 
However, a fax-modem such as the 
Discovery 2496-series by 
Datatronics, winch has always been 
marketed with DOS software, is 
now offering a Windows version of 
the firm's proprietary DataTalk and 
abcFAX, too. 

DataTalk compares favorably 
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FORMOSA MICROSYSTEMS 


A SIMPLE 
SOLUTION 
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SHORTEN THE 
WORLD 


Mainboard 


The Formosa mainboard FM series are designed in U.S.A. for 386/25/33/40 and 486/25/33/50. All features are tested and 
approved by XXCal Test Lab. To be 100% compatible for all IBM PC/AT, PC/XT. 


MoFax 

The Formosa MoFax is a full-featured combination from 2400BPS up to 9600BPS modem and 9600 facsimile which support 
MNP5 V.42, V.42bis error correction, the pocket-sized MoFax is small enough to be used on notebook and the card-size MoFax 
is easily to expand P.C. system’s function to communications field. 


VGA 

Formosa is the largest manufacturer of VGA card in Taiwan. We supply OAK, Trident, Paradise and high speed graphic 

board With Window accelerator . Circle 412 on Inquiry Card (RESELLERS: 413). 


Taiwan 

Germany 

USA. 

FORMOSA MICROSYSTEMS. INC. 

FOMAS COMPUTER TRADING GMBH 

MULTI-DIMENSION RESEARCH INC. 

6F-5. No. 1. Wu-Chuan 1st. Rd.. Hsinchuang City. 

Siemensstr. 9-11, 4030 Ratingen 4 (Lintorf) 

13300 Brooks Drive. Suite A. Baldwin Park. CA 91706 

Taipei Hslen. Taiwan. R.O-C. 

TEL: (02102) 32041 FAX: (02102) 31044 

USA. 

TEL: 886-2-2993001 FAX: 886-2-2992822 


TEL (818) 3376860 FAX. (818) 9601690 
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with many off-the-shelf communications programs and 
even has a powerful script language for automatic con¬ 
nects and a remote access program, hi addition to VT52 
and VT-100, a user can select a wide range of terminal 
emulations, including the Wyse 50/60 and Televideo 
9*0, and switch between 80- and 132-column screen dis¬ 
plays. There is also a phone directory with search com¬ 
mands for numbers, which can then be prompted 
to automatically dial. For ultimate data security, a VAR- 
protection function via embedded password eliminates 
all unauthorized on-line tampering and retrievals* 
Finally, a help screen is accessible from all phases of 
operation* 

Meanwhile, abcFAX supports easy user entry into 
the realm of paperless Gill facsimile transceiving. Soft 
keys in pop-up menus replace all the hard switches on 
your old automatic fax machine and since no scanner is 
required if files are sent directly from the computer, 
transmitted documents go out silently and arrive in 
impressive digital clarity. Toggling between fine and 
normal modes is still possible, too. Several fonts are pro¬ 
vided to enhance plain text messages and incoming fax¬ 
es can be converted between .TrFF (normal. Class F and 
bi-level), .PCX and .IMG formats. 

The Discovery 2496 faxmodem series is available in 
external, internal and pocket-sized versions, with four 
performance variations (-CF, -CX, -AF and -AX) in each 


line. The essential differences are the presence or 
absence of CCITT V.23 and V.21 bps rates, CCITT 
V.42bis and V.42 support, MNP Class 1 to 5 protocols, 
voice/data switches and dumb/smart terminal modes. 

A Windows front-end also comes with the GVC 
FM9696-series external, internal and pocket 9,600bps 
G-3 fax/2,400 bps to 14,400 V.42 MNP 5 as well as with 
Prolink's entire line of Pora fax/modem products. 

For all intents and purposes, one can see that work¬ 
ability with Windows is becoming a mark of hardware 
excellence, which can add value to ordinary computer 
products and stir up renewed interest in the purchasing 
of powerful PC systems. Tatung, for example, is 
bundling Windows 3.0 with every 33MHz 486 EISA 
system offered. The specific models are the TCS-9600T 
and the TCS-900QT. These units come with 4M of RAM 
expandable to 16M on tine main board. 

As stated earlier, Windows thrives on a 486 CPU 
which can make possible swifter saves because it has a 
cache memory right wi thin the 1.2 million transistors of 
the chip — a shorter path than an external cache 386, A 
25MHz 486 transfers 32-bit-wide packets of data in burst 
mode that permits an overall throughput rate of about 
BOM per second compared to about 20M in a 33MHz 
386. Today, 50MHz 486 CPU technology is already avail¬ 
able in finished products from companies such as 
Cathay Computer and Technology. The Advance 
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THE 


Tatung Co. 
founded in 1918, 
employees totalled up to 
26,000 worldwide, 
sales revenue reached 
US$2.2 billion in 1991. 


WINNER IS. 


Talent, training and 
perseverance make the runner 
a success just as quality, reliability and 
commitment make Tatung the winner 
in the computer field, proven 
by the III MIC report 
Tatung is Taiwan’s No. 1 
Information Products exporter 
in 1989,1990 and 1991. 


(Ot TATUNG 



The [meI Inside l.ogu is a trademark of Intel Corporation. 


TATUNG Co. Ol America, 

TAIUNG Science and 

TATUNG (UK.) U1 

TATUNG totematloral 

TATUNG Co, ol Japan. Inc. 

TATUNG Liaison Office. RQK 

TATUNG CO.. Liaison Office, 

Inc, 

Technology, fnc. 

Staltord Park IQ Tellurd 

(Deutschland) GmbH 

Sarrko Bldg Honkan. 2nd Floor 

Room 1106 Gufisung BWg 

Australia 

2050 El Preside Sreel 

20® R'ngwpod Avenue San 

Shropshire 7F3 3AB 

Fadtiekter Strasse 60 D-4DQ5 

1{F5 Girtza 4Choma Chuo-Ku 

No. 541 DowtiarDong Mapo-Ku 

C/ Kawashc. i7FI Crly Centre 

Long Beach CA 90010 

Jose CA 95131 USA 
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Erkrafli Dusseldod West Germany 

Tokyo 104 Japan 

Seoul Korea 

55 Marhel Si. Sydney 2000 

U.S A 

Telex 285462 TSTi 

Telex 35?9? 

Tel D2104-30030 

Tel [03IS45-2969 

Tel 716-7137/718-8070 

Australia 

Tel. [2131379-7055/037‘2106 

Tel (406)435-0140 

Tei 10952)290111 

Fax 02104-30031Q 

Tde* 2522504 TATUGOJ 

Fax (02)7181625 

Tel <02)253-3660 

Fax (213)637-0404 

Fax (408)435-0136 
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Get Smart 
with 



LANTECH COMPUTER 
COMPANY 
produced Intelligent UPS software 
“SafeWare Series ’ 1 can work as an 
auxiliary unit with your multi vendor UPS 
units to provide protection from power 
failures quickly, intelligently and reliably. 


The Safe Ware Series is available for most 
environments: 

♦MS/PC DOS 
♦LAN Manager 
♦Novell NetWare 286, 386 
Series 


*AT&T, Interactive/UNIX 
♦ALTOS UNIX 
♦NCR UNIX 
* SCO/UNIX 
♦SCO/XENIX 
♦SunOS 



m 


♦IBM AIX 
♦HP-UX 


TEL: 886-2-6423224 
FAX: 886-2-6435352 


LANTECH 

3F, NO 37. LANE 183. CHUNG-H5IN RP-. 

SNITCH IH TOWN. TAtPEl, 22123. TAJ WAN. R.OC- 



486/50 is landmarked at more than 
200MHz and reaches powermeter 
levels of 22.3 MIPs. The CPU has a 
256K interna! cache and 8M of 
RAM on board. Other standard fea¬ 
tures are an 18ms 200M SCSI HDD 
and super VGA card and monitor. 
In addition to Windows, the system 
is tested using Lotus 1-2-3, dBase, 
AutoCad and other computation¬ 
intensive software. 

More component specialists are 
carrying the 486 main boards in ad¬ 
dition to 386 models. Taken Corp. 
has a TA-EISA 486 25MHz/33MHz. 
King Phoenix released the version 
1.0 KP 486ESX/DX mainboard 
based on the Intel 82350DT chip set 
that docks removable 486SX 
16MHz/20MHz/25MHz or 486DX 


Manufacturer’s Resource Guide 

ADDA Technologies, Inc. 

No, 28-1, Lane 191 Yung Ho Rd. 

Jong Ho County, Taipei 
Taiwan. R.O.C. 

Tel: 886-2-2484131 
Fax: 886-2-2484276 

Product: VESA-Equipped VGA Card 

AGC 

Allied Electronic & Semiconductor 
Technology Inc. 

16F, No. 109. Sec. 3 Ming Sheng E. Rd. 
Taipei, Taiwan, R.O.C. 

Tel: 886-2-7181918 
Fax: 886-2-7181808 
886-2-7181809 

Product: Computer System, Mainboard 

A0C International 

250, Lien Chen Road, Chung Ho 
Taipei Hsien, Taiwan 
Tel: 886-2-2229941 
Direct TEL: 886-2-2218420 
fax: 886-2-2228955 
886-2-2221818 

Product: Monitor 

Cathay Computer & Technology Inc. 

7F, 85 Chien-Kuo N Rd., Sec. 2 
Taipei, Taiwan, R.O.C. 

Tel: 886-2-5069326 
Fax: 886-2-5068929 

Product: Computer System 


33MHz CPU cards. And, while AT- 
size main boards dominate the 
field, Eversource International lias 
introduced two products on Baby- 
AT PCBs in the OITI80486DX 
33MHz / 50MHz (ISA) and ETEQ 
80486 23MHz / 33MHz / 40MHz 
(EISA). Surprisingly, the OPT1 has 
room for 32M of RAM on board, 
while the ETEQ has banks for 64M. 

Tine appearance of more 486 
main boards indicates that design 
costs are balancing out in the direc¬ 
tion of lower unit prices. These may 
have been built for the LAN work¬ 
station market, but as the field 
widens, they may become afford¬ 
able as the basis of a single-user PC. 
And, if users are sold on Windows, 
that would be an ideal application. 


Chaplet Systems Inc. 

5F101 Fu-Hsing N. Rd. 

Taipei. Taiwan, R.O.C. 

Tel: 886-2-7152355 
Fax:886-2-7168796 

Product: Laptop, Notebook 

Chimex Development Corporation 

P.O. Box 59000 
Taipei, Taiwan, R.O.C. 

Tel: 886-2-9645000 
Fax: 886-2-9641110 

Product: Mouse 

Datatronics Technology, Inc. 

15/2F, Lane 768, Pa-Teh Rd., Sec. 4 
Taipei 10565, Taiwan, R.O.C. 

Tel: 886-2-7820002 
Fax: 886-2-7820305 

Product: Modem, Fax Modem 

Formosa Microsystems, Inc. 

6F-5,1 Wu-Chuan 1st Rd. 

Hsinchuang City. Taipei Hsien 
Taiwan, R.O.C. 

Tel: 886-2-2993001 
Fax: 886-2-2992822 

Product: VGA, Fax Modem, Mainboard 

FBU 

Famous Business United Int'l Inc. 
12F-3, 391, HsinYi Road, Sec. 4 
Taipei, Taiwan, R.O.C. 

Tel: 886-2-7299767 
Fax: 886-2-7584170 

Product: Mainboard, Computer System 
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Maximize for Powerful and 
Colorful Photographic Imaging 


While a picture is worth 1,000 words, a 
VGA 4065 equals 65,536 colors. Think 
how many pictures that's worth. 
Looking for a 16-bit VGA that won't 
be obsolete before the next 
issue of Byte? A card that will 
perak your display in virtually 
any popular software 
environment because it comes 
with loads of proprietary drivers? 

Then, TNC has one waiting for 
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T E L: 886-2-7002425 
FAX: 886-2-7030651 
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SPECIAL ADVERTISING SECTION 


GET BOOK SIZE 386/486, 
486DX EISA/ISA SYSTEM 
AND LANSTATION 



TA486C: 

• Intel 80486DX-33 CPU operating 
In burst mode 

• Intel 82350 EISA chipset 

«Onboard 64/256K cache 
memory with 8Kx8 or 32Kx6,25 
ns 

• Standard memory configuration 
from 1M to 64M 

• Standard AT size 

TA5: Book Size Computer/ 
LAN Station 

• TA5A: 386SX 
CPU 

• 2S/1P, IDE/FDD, 
mouse port 

• 1280x768x256 
colors VGA 

• One floppy 
and one hard 
disk 

• One 16-bit ISA 
expansion slot 

• Internal 60-watt 
power supply 

• Case dimension 
285x220x50 
mm 


OTHER PRODUCTS: 

1.15A4UU WEAlSOQWBf 
IMmttm EISA TOWER SYSTEM 
3.I5A4445X-2Q EISA AQfrON CAftD 
4. BA 3WSX-2S 



TAKEN CORPORATION 
Mail: 5F, No. 30. Lane 80, 

Sec. 3 Nankang Rd., 

Taipei, Taiwan, R.Q.C. 

Tel: 886-2-788-607P2 
Fax: 886-2-788-6073, 785-4925 

All hraiwl names acc registered trademarks of 
iheir respective owners. 


FIC 

First International Computer, Inc. 

6F, Formosa Plastics Rear Building 
201-24, Tung Flwa N. Rd„ Taipei 
Taiwan. R.O.C. 

Tel: 886-2-7174500 
Fax: 886-2-7182782 

Product: Notebook, Computer System. 
Mainboard 

GVC Corporation 

14F, No. 76. Sec. 2, Tun hwa S. Rd. 
Taipei, Taiwan, R.O.C. 

Tel: 886-2-7552226 
Fax: 886-2-7552413 

Product: Modem 

Lantech Computer Company 

3F, No. 37. Lane 183, Chung-hsin Rd. 
Shi-Chih Town, Taipei, Taiwan. R.O.C. 
Tel: 886-2-6423224 
Fax: 886-2-6435352 

Product: Lan Card, Software 

King Phoenix Company, Ltd. 

6F, No. 52, Nankang Rd., Sec. 3 
Taipei 11510, Taiwan, R.O.C. 

Tel: 886-2-7835678 
Fax: 886-2-7832222 

Product: Monitor. Mainboard 

Kun Ying Enterprise Co., Ltd. 

No. 492, Sec. 5, Chung Flsin Rd. 

San Chung, Taipei Hsien, 241 
Taiwan, R.O.C. 

Tel: 886-2-9956645 
Fax: 886-2-9956649 

Product: Mouse, Scanner 

TNC Chemical Co., Ltd. 

18F-1,77, Sec. 2 , Tun HwaS. Rd. 
Taipei, Taiwan, R.O.C. 

Tel: 886-2-7002425-9 
Fax: 886-2-7030651 

Product: VGA Card 

PORA Corporation 

4/F, 196 Cheng Teh Rd., Sec. 4 
Taipei, Taiwan, R.O.C. 

Tel: 886-2-8835579 
Fax: 886-2-8835582 

Product: Pocket Modem 

Qtronix Corporation 

13th FI., No. 207, Tun Hwa N. Rd. 
Taipei, Taiwan, R.O.C. 

Tel: 886 2 7163178 
Fax: 886-2-7137900 

Product: Mouse, Scanner 



TAKEN Corporation 

5F. No. 30, Lane 80. Sec. 3 
Nankang Rd., Taipei 
Taiwan, R.O.C. 

Tel: 886-2-7886071 
Fax: 886-2-7886073 

Product: Mainboard, Booksize PC 

TATUNG Co. 

22 Chungshan N. Road, Sec. 3 
Taipei 10451, Taiwan, R.O.C. 

Tel: 886-2-5925252 
Fax: 886-2-5915185 

Product: PC Systems, Communications 
Product 

Techpower Co., Ltd. 

20th FI., No. 1058, Mingsheng E. Rd. 
Taipei, Taiwan, R.O.C. 

Tel: 886-2-7531930 
Fax:686-2-7531940 

Product: PC System 

Royal Information Electronics Co., Ltd. 

15F, No. 85, Chung Hsiao E. Rd., 

Sec. 1 

Taipei, Taiwan, R.O.C. 

Tel: 886-2-3211369 
Fax: 886-2-3961011 

Product: Monitor 

Tai Hsin Group 

Eversource International Corp. 

8F-6, No. 3, Wu-Chuan 1 Rd. 
Hsin-Chuang City, Taipei. Taiwan, R.O.C. 
Tel: 886-2-2992875 
Fax: 886-2-2993553 

Product: Mainboard 

Ultima Electronics Corp. 

9F. No. 18, Alley 1, Lane 768, Sec. 4 
Pa Te Rd., Taipei, Taiwan, R.O.C. 

Tel: 886-2-7885470 
Fax: 886-2-7885657 

Product: Mouse, Scanner 

United Hitech Corp. 

7F-1, No. 1, Wu-Chuan 1 Rd. 

Hsin Chung City, Taipei Hsien 
Taiwan, R.O.C. 

Tel: 886-2-2993125 
Fax: 886-2-2993210 

Product: Mainboard. VGA card 

Visionetics International 

3F, No. 3, Prosperity Rd. 1 
Science-Based Industrial Park 
Hsinchu, Taiwan, R.O.C. 

Tel: 886-35-772176 
Fax: 886 35 772170 

Product: Modem, VGA card 
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RIC's monitors are made by 
professional manufacturers 


under tough engineering 
standards to provide Jj 


you with the 


high-resolution 


and natural-color 


displays that 


will help your 
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NO ONE BRINGS 
OUT THE GENIUS 
IN YOU LIKE 
WE DO. m 


If you put a Utile Genius into your com¬ 
puter there’s no end to what you can do. 

Genius HiPen transforms your old 
keyboard-based PC into a powerful pen- 
based system. Your handwriting will be 
instantly converted into type. With pad 
and pen, Just the way you've always 
forked. But with a totally new dimension 
o^coductivity. 

hi mate desktop freedom, we’ve 
created a^tase with no tail - th vHiMvuse 
Cordless . ItsWrared beam will keep your 
PC in line. Frol^^to 6 feet away. 

With our new hand-held scan¬ 

ners, you get more ho^Cenius features 
than ever before. And intelUtait software 
muscle you won’t find anywhe^dsc. 
Like precise optical character recog^tijon 
and professional image processing s^k 
ware. So now your images and text will 
come out even more brilliantly than when 
they went in. 

But without smarter input, how could 
anyone expect genius output? 


SMARTER INPUT FOR 
SMARTEROUTPUT. 


UK, Italy, Ireland, Portugal, Greece . France , Spain, 
and Scandinavia , call 44*81-667-0923 or fax 
44*81-667-0924. Germany , Switzerland, Austria r 
The Netherlands, ami Eastern Europe , call 
49-6042^081-83 or fax 49-6042-69156. North 
America and Latin America, call I-714-923-3510 
or 714-923-24i 7. or fax 1-714-923-1469 
KYE Systems Carp. No. 492. Sec. 5. Chung Hsin Rd., 
San Chung, Taipei Hsien. 241, Taiwan , ROC 
Tel: 886-2-995-6645; Fax; 886-2-995-6649; 

BBS Modem No.: 886-2-995-0584. 

Circle 504 on Inquiry Cord (RESELLERS: SOS] 
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Interrupts 
and Big Cats 


N ietzsche says that which docs not kill us makes 
us stronger. This month seemed designed to 
demonstrate that to me, but all's well that ends 
well. 

My Cheetah 386/25 is one of the first ones they 
made- Indeed, i got it when 386 chips were rare, and I had 
to wheedle a 25-MHz 386/387 chip set out of Intel, since 
Cheetah couldn’t get any for me. The system was as- 
seinbled by Larry Aldridge, and it was my main system 
from the day I got it until a couple of weeks ago. During 
that time, it was turned off only when I went on trips 
and the innumerable times we changed one or another 
peripheral board. 

We also Loaded it up: CD-ROM drive, tape drive, LAN 
card. Perceptive Solutions drive controller with 4 MB 
of on-board cache memory, dual hard drives—you name 
it, and we put it in there. In all that time, I had no real 
problems with it; indeed, that machine was so reliable 
that although I have had a Cheetah Gold 486/33 for 
months, I continued to use the 386/25, relegating the 486 
to the status of a network server. 

Two weeks ago I set up Norton Commander to go 
look at my MCI Mail, and I went for a hike in the local 
hills. When I got back, the screen was blank, and there 
was no power light on the machine. I thought at first that 
the housekeeper had turned the machine off, but no, the 
switch was on* But the fan wasn't on, and the drives 
were not spinning. 

This seemed odd. My writing machines are powered 
from a Clary uninterruptible power supply, and it was 
working just fine as always. 

I flipped the power switch off and back on* The pow¬ 
er light came on for about a second and went off again. No 
question about it, I had a problem. I opened up the ma¬ 
chine and thought about it. My first thought was a short 
of some kind, possibly on one of the boards. First thing, 
then, was to pull out the drive controller board. With its 
4 MB of memory, it uses more power than anything else* 
Sure enough, it made a difference: now, when I flipped 
the power switch, it stayed on for almost 2 seconds before 
going dead. 

Next step was to unplug everything. When I did that, 
the power supply would run fine; but as soon as I put a 
load on it, it died. Not much question, then, that the prob¬ 
lem was the power supply. 1 had a 200-watt Turbo-Cool 
power supply from PC Power & Cooling. In fact, all my 
Cheetah systems have Turbo-Cool power supplies; that 
was the only kind Lany Aldridge recommended. A quick 
call to my son Alex confirmed my theory. 


Alex also pointed out that when we added all the pe¬ 
ripherals and extra drives we'd loaded that 200-W supply 
right up to its capacity and beyond—and that apparently 
it bad failed gracefully, not smoking any boards on the 
way out. A lot of power supplies do terrible damage as 
they die, but we never heard of a Turbo-Cool doing that* 

I had Alex order me a new 300-W Turbo-Cool. It was 
too late for them to get it out that day, so it would be at 
least two days before I could 
fix my Cheetah 386. Unfortu¬ 
nately, I had a lot of work to 
do, and there was no way I 
could afford to take two days 
off. I had to have a machine. 

Of course, I have several sys¬ 
tems in the other room. I could 
go use one of them. 1 could 
even use Roberta's Gateway, 
which works just fine* Bui I 
didn’t like either idea much: 
my desk and chair are set up 
pretty well to take care of my 
back, and T really hate to work 
a way from my desk* 

Cheetah Gold 486/33 

The obvious tiling to do was to 
use this as an opportunity to 
upgrade to the Cheetah Gold 
486/33. I'd have to do that one 
day anyway. There are getting 
to be just too many nifty pro¬ 
grams that require Windows, 
and while my old Cheetah 
386/25 with 4 MB of RAM 
was plenty adequate for DOS 
and Desqview, it would be only 
marginally so for Windows. With Windows, you want 
about 8 MB of memory, and a 486/25 is none too fast; a 
486/33 is much better. 

I know there are people who despise Windows be¬ 
cause it won't run on their older hardware, and I sympa¬ 
thize. I have stayed with Desqview this past year be¬ 
cause I didn’t like the Windows performance on my 
386/25. That’s ironic because Desqview is itself hard¬ 
ware-sensitive. It will work with a 286, but it’s sure bet¬ 
ter with a 386* I was also wrong: a 386/25 is plenty fast 
enough for Windows, especially if it is run with an intel¬ 
ligent controller, like one from Distributed Processing 


Configuring a new 
machine is always a 
learning experience 
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Technology or Perceptive Solutions, pro¬ 
vided you have the right video card. On 
that, more later* 

In any event, the Gold 486/33 has a fast 
Perceptive Solutions controller with 4 MB 
of on-board cache memory and a big 800- 
MB Siemens hard drive. Cheetah systems 
run clean without glitches and are among 
the best development systems available; 
this one is easily the best machine in the 
house* Moreover, it was already set up 
with Artisoft's LANtastic and had the 


Palindrome digital audiotape backup and 
Network Archivist software installed. I 
figured that changing over would never 
be easier. 

I was almost right 

First things first. As it happened, I had 
used the network to copy everything from 
the Cheetah 386 to the 486 just the night 
before in a routine backup. I had done al¬ 
most no work in the morning before my 
hike, so the only Lhing that could be lost 
was whatever the 386 had picked up from 



Move to Windows, 

stay with the VAX.. 


Cunsidering Windows? Bui can’t afford to lose contact 
with your host? KEAterm 420 is the solution: DEC VT420 
terminal emulation software for Windows 3. Now, you can 
have Ihe best of both worlds! 

KEAterm 420 is a true Windows 3 application which 
provides the functionality of DEC’S VT420, VT320 and 
VT220 terminals in a window. KEAlerm 420 version 2 
gives you Ihe features that count: multiple pages, mulliple 
sessions, file transfer, multilingual support (English, French 
and German), script language and DDE support as well as 
network connections. Using the familiar Windows interface, 
KEAterm makes it easy to move between servers, hosts 
and PC applications. With KEAterm, you can do it easier 
do it faster, do it better! 

To tie it all together, use KEAs network connection 


software: KEAlink LAT, KEAlink TCP/IP, and KEAlink 
IPX for concurrently connecting to your Novell network 
and your VAX or UNIX host. To eliminate keyboard 
remapping, select KEAs PowerStation VT layout 
keyboard to plug into your PC. And if you’re a DOS or 
UNIX user, KEA Systems offers the ZSTEM family of 
VT graphics and text emulation software for desktops 
running DOS or UNIX. 

For superior PC-VAX-UN1X connectivity, call today! 


KEA Systems Ltd. 
Orders: J-8Q0-663-8702 
Telephone: (604)431-0727 
Fax: (604)431=0818 



VT Emulation Under Windows 


KEA Systems LlcL, .3738 North Fraser Way, Unit 101, Burnaby BC. Canada V5J 5G1 

The KEA hga, KEAlerm. KEAfIrk,ZSTEM and ftswcrSlalannaia iTutemaiks oE KEA Systems, Ltd. All oLlicr brand and pruditrL name* art Irademarki w 
rcgiiiteTcdl trademarks of I heir rcspcclivc Imldcre. Copyright ■£) ICEA STSTliMS LI'D l$9l All rLgfilS rrSerVCi! 


MCI Mail; and since MCI Mail keeps all 
your messages for a couple of days, I could 
even check that out. All I T d have to do T 
then, would be to move the 486 in under 
my desk and connect it Lo my Zenith Flat 
Technology Monitor and my Northgate 
QmniKey keyboard Then I'd have to mess 
about installing QEMM 6*0 and Desqview 
and getting them right, but everything else 
should have been fine. Once that was done, 
I could install Windows. 

There was one little problem. When I'd 
start up the Gold 486/33, it would try to 
load the mouse driver, but the mouse soft¬ 
ware wouldn’t load. Instead, I'd get a mes¬ 
sage that the interrupt jumper was miss¬ 
ing. That hadn't been a problem for a 
network server that doesn't need a mouse, 
but it sure was for a machine that I was 
setting up to run Windows, Still, how long 
could it take to run down that problem? 

It turned out to eat nearly a day. 

The Gold 486/33 originally had a video 
card that was fast enough, but it wouldn't 
work with the network. The video card 
grabbed all the high memory it could find 
and wouldn't let go, so the network had 
no place to operate* I replaced it with a 
Sota Technology video card—a fairly old 
Sota card. 

Like the ATI Technologies video cards, 
the Sota cards have the capability of letting 
you connect a bus mouse to the card, thus 
saving either a serial port or a slot for a 
bus mouse card. Unlike the ATI card, you 
can buy the Sota card without the mouse 
port and mouse. On Ihe other hand, ATI 
has aggressive pricing policies, so you're 
not paying much for the mouse you get 
with their board. 

On the gripping hand, the mouse drivers 
that come with the ATI video card aren't 
much good. But you can use Logitech or 
Microsoft mouse drivers, which are. 

In any event, I had a serial mouse con¬ 
nected to COM2.1 removed that, found a 
bus mouse, and tried to enable it with the 
Sola card. No joy. As I said, this was an 
older card. And I figured that while it 
worked jusi fine with a 486/25, its bus 
mouse port just couldn't keep up with the 
486/33* OK, use the DIP switch to disable 
the bus mouse entirely and go back to 
COM2. 

That didn’t work, either. In desperation, 
I got out an older video card, one with no 
mouse port, and tried Lhat: the mouse still 
wouldn't work* This time, though, I got 
an error message regarding interrupt re¬ 
quest processing* That led me to look at 
the other cards in the system—and, lo, I 
found that the LANtastic network card was 
set by default to use IRQ 3, which is in 
fact COM2. All I had to do, then, was tell 
LANtastic to use one of the higher-order 
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We asked LaserJet III users what 
they wanted in a font cartridge. 




They told us to stuff it. 


The Complete Font Library Cartridge. 
Stuffed with every font you'll ever need for 
your Laser jet Hi 


Let's face it. People who use a LaserJet III 
printer are demanding. After all, that's why 
they chose a LaserJet HI in the first place. So 
we weren't at all surprised when they told us 
to stuff it—our font cartridge that is. 

You see, we realize that the one or two 
resident typefaces in the LaserJet HI, IIID, HIP, 
and IHSi, just don't fulfill the needs of users 
who create a wide variety of documents. Each 
message you send is different. So each should 
be dressed in fonts that clearly deliver that 
message. And that's why you need The 
Complete Font Library Cartridge. 

Each of its 51 different typestyles is fully 
scalable. So you can choose a point size as big 
as 999.75, as small as .25, or just about any 
point size in between. 

And with our custom printer drivers, the 
cartridge can be used with popular software 
applications like Windows 2.X/3.0, Word 5.0/ 
5.5, and Ventura Publisher 2.0/3.0 as well as 
software that includes Autofont support. 

So get all the fonts you'll ever need for 
your LaserJet III in one cartridge for 
only $399, You won't even need 
additional printer memory. 

For more information on the 
Complete Font Library Cartridge 
or for a dealer near you, contact: 
Pacific Data Products at 
9125 Rehco Rd, San Diego, CA 
92121 

(619) 597-4660 
FAX 

(619) 552-0889. 
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Complete Fottf Library Cartridge ii a trademark of Pacific Data Products, Inc. LaserJet is n registered trademark qf Hewlett-Packard Co. Sealable type outlines are licensed from Agfa 
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STANDARD IRQS FOR 

PC COMPATIBLES 

Installing a new bus mouse often requires stealing an IRQ from some other 
device . 

IRQ 

Function 

Remarks 

0 

System timer 

Set by BIOS 

1 

Keyboard 

Set by BIOS 

2 

Duplexed with IRQ 9 

Hard drive on XT 

3 

COM2 or COM4 

Serial port 

4 

COM1 or COM3 

Serial port 

5 

LPT2 

Second parallel port 

6 

Floppy drive 


7 

LPT1 

Usual printer port 

8 

Real-time clock 


9 

VGA; duplexed with IRQ 2 


10 

Hot assigned 


11 

Not assigned 


12 

Usually not assigned 


13 

Coprocessor 


14 

Hard drive 


15 

Usually not assigned 

Sometimes second hard drive 


interrupts—LANtastic sets that in soft¬ 
ware, and [ chose IRQ 15—and the Great 
Mouse Puzzle was solved. 

The IRQ Lesson 

At that point, I could use either the serial 
mouse on COM2 or the bus mouse con¬ 
nected through the Sota video card, Sota 
uses the Logitech Mouse Chip, which runs 
Logitech or Microsoft mice with the Mi¬ 
crosoft Windows mouse drivers or what¬ 
ever other drivers you like. The Sota card 
has jumpers that will let you set the mouse 
interrupt to IRQ 2, 3, 4, or 5, and 1 sus¬ 
pect that some of you would like that ex¬ 
plained. 

There has to be a way to tell the com¬ 
puter system that the mouse has done 
something. This is clone with an IRQ. In an 
AT or PS/2, there are 16 of Lhese, num¬ 
bered 0 through 15, When the computer 
sees an interrupt flag, it stops what if s do¬ 
ing to process the interrupt by executing 
the instructions that its software tells it are 
associated with that IRQ. Some of these 
are built into the computer's BIOS. Others 
are loaded on bool-up. In particular, the 
mouse software driver will have instruc¬ 
tions on what to do if a mouse event-—a 
click or a mouse movement—interrupts 
the computer. 

Now, which interrupt that will be de¬ 
pends on a number of factors. The infor¬ 
mation in the table comes from Touch- 
Stone Software's Checklt, a very useful 
troubleshooting took 

Of those, only IRQ 0 through 7 are 
available on 8-bit peripheral systems (i.e., 
the original PC and XT, or an 8-bit slot 
on an AT or a PS/2), Thai has had the un¬ 


fortunate effect that many companies de¬ 
sign cards that let you use only IRQ 2 
through 5. This can cause real problems 
when you're trying to set up a high-end 
system. 

If you assign IRQ 3 to the bus mouse, it 
will still disable the COM2 port, and if 
you try to use COM2, either the port or 
the mouse won’t work. Indeed, if you as¬ 
sign IRQ 3 to the bus mouse and plug a 
serial mouse into COM2, that mouse can't 
work. What 1 tend to do is assign the bus 
mouse to IRQ 5, since I'm not likely to 
have two active parallel pons and I may 
need two serial ports. 

Fortunately, Artisoft, Novell, and other 
companies are now designing their cards so 
you can use any IRQ from 2 through 15.1 
wish everyone else would. 

Anyway, once I had the IRQ conflict 
resolved, it was a breeze. I just installed 
QEMM 6.0 and Desqview and let 
QEMM's Optimize program do its thing, 
and in no time, 1 had Desqview windows 
of 576 KB. I sure do like QEMM 6,0. 

Parallel Blues 

Next filing then was to transfer software 
from other systems. Fve found that for 
temporary hookups the fastest and most 
convenient way to move lots of files 
around is to connect parallel port to paral¬ 
lel port with a yellow LapLink "design¬ 
er” cable and use the new LapLink Pro. 
Lve also found that I can use an Inmac 
blue cable with gender changer to extend 
the parallel-to-parallel distance up to about 
20 feet without any problem. 

This time, though, it didn’t work. I had 
the Gold 486/33 connected to the Chee¬ 


tah 486/25 Larry Niven uses, and LapLink 
Pro going on both, but the machines sim¬ 
ply refused to acknowledge each other's 
existence. Very strange. Since I knew that 
Niven's 25-MHz machine could be con¬ 
nected parailel-porl-to-parallel-port with 
other systems, logic dictated that I check 
out the 486/33's parallel port. The easiest 
way to do that was to connect it to the 
printer. 

It wouldn’t print. That told me what the 
problem was, but now what? I could hard¬ 
ly have a primary system that wouldn't 
print! I called Ron Sartore, the Cheetah’s 
designer. He had no idea why it wouldn't 
print, but he suspected the little 3Com card. 
Cheetah computers don’t have ports on 
the motherboard. Instead, they rely on a 
3Com card, which has two serial pons and 
one parallel port. I checked the DIP switch¬ 
es on the 3Com card. They seemed all 
right, but it didn't work. 

Fortunately, Alex had a spare parallel 
port card. I plugged it in and the printer 
worked, so I knew there was nothing 
wrong with the machine. I looked again 
at the 3Com card, and I made a discov¬ 
ery: the cable connector from the card to 
the DB-25 connector was in backward. It 
probably always had been. It hadn't hurt 
anything, but it sure wasn't going to work 
that way. Once that was turned around, 
the printer worked fine. 

Once again, l connected the 486/33's 
parallel port to LapLink Pro—and it still 
didn't work. By now I was getting frus¬ 
trated. I tried Alex's parallel card, and Lap- 
Link Pro worked fine. I again called Ron 
Sartore, from whom I learned something: 
the 3Com card has only an output parallel 
port. It’s one-way. That was the original 
IBM PC specification! 

1 could have fixed that with a different 
I/O card, but I decided it didn't really mat¬ 
ter. My setup has a cable from COM! to 
the desktop, where 1 plug in the US Ro¬ 
botics Courier HST Dual modem, which, 
incidentally, I've used for more than a year 
without any glitches, hitches, or problems 
whatever. When I want to connect to Lap- 
Link Pm for file transfer from another ma¬ 
chine, such as a laptop, it's easy to unplug 
the modem and plug in the LapLink Pro 
cable in its place. 

On the other hand, I suspect that the 
lack of an input capability on my parallel 
port might cause problems if I were to use 
any of the software protected by a “don¬ 
gle”—one of those gizmos that plug into 
your parallel port. It might not. Some of 
those dongles use the “out of paper” signal 
as input and don't need a full parallel input 
capability. 

On the gripping hand, I generally don’t 
use software protected that way, because if 
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DTK 486 drives high-performance software in PC Week Labs test. 


When PC Week's editors asked PC Week Labs to 
test Autodesk's® Render man™ software, a DTK 
i486™ computer was chosen to run the sophisticated, 
high-level shading software program. (The drawing 
shown above is representative of the high quality of 
Ren derma n™ output.) 

It takes a lot of muscle to get the full benefits of 
Renderman%™ power; we build that muscle into 
every DTK i486™ system™. 

We begin with Intel's® potent 
i486 ™ processor (with its built-in 
cache and floating-point coproces¬ 
sor circuitry) and add a second- 
level 64KByte static Ram cache 
(expandable to 256KBytes) for even 


M 


#>! 


in: 


m 


more impressive productivity levels. 

Add to these your choice of hard drives and con¬ 
trollers, a fast graphics card and a post-VGA high 
definition monitor, and you have a PC screamer that 
can handle even the toughest of jobs ... while still 
affordably-priced. 

When power and dependability are 
important, DTK is the computer of 
choice of people who know. 

Perhaps it's time you con¬ 
sidered a DTK i486™ for 
your next computer. Call 
one of the DTK branch 
offices below for the name 
of a reseller near you. 


■ 




The DTK 486 Family ■ 486-33 ISA ■ 486-33 EISA ■ 486-25 ISA ■ 486SX-20 ISA 

DTK Computer Inc. A Reputation for Success. 

1 17700 Castleton Street. Suite 300 / City of Industry (Los Angeles). CA 91748 / (818) 810-8880 / FAX (818) 810-5233 


Los Angeles 
(818) 8100098 


San Jose 
(408) 436-6363 


Houston 
(713) 568-6688 


Chicago 
(708) 593-3080 


New York 
(908) 562-8800 


Miami 

(305) 597-8888 


Autodesk is a registered trademark and Renderman is a trademark of Autodesk Inc. The DTK Logo is a registered trademark of DTK Computer Inc. 
Intel is a registered trademark and the Intel Inside Logo and i486 are trademarks of Intel Corporation. Design and specifications subject to change 
without notice. ©1991. DTK Computer Inc. 
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I started, where would 1 stop? You could 
end up with a dozen of those things hang¬ 
ing off the back of your machine. 

One day V 11 probably replace the 3Com 
card with one that has a two-way parallel 
port. Meanwhile, it’s no big problem, and 
the Gold 486/33 remains by far the best 
system in the house. 

Setting Up: ROOTCON.SYS 

I’m still operating under Desqview, but 
for reasons I’ll get to in a bit. I’m pretty 


certain to switch to Windows 3.i by the 
time you read this. On the other hand, Fll 
still want to be able to use Desqview. 

That presents configuration problems. 
Although some Windows users confine 
themselves to programs written for Win¬ 
dows, I still have some DOS applications 
F11 have to run. That means Fll need large 
DOS windows. It means I will need ex¬ 
panded memory. In a word, 1 need a good 
memory manager, and DOS 5.0 doesn’t 
have one. Discussion with Windows users 


convinces me that there are two worth 
looking at: 386Max and QEMM. Both 
work, but if s the consensus of colleagues 
as well as my experience that QEMM 6.0 
is the better of the two. Certainly if $ the 
hands-down choice for Desqview users. 

The problem is that Desqview and Win¬ 
dows w ant different configurations. In par¬ 
ticular, you want DGS=HIGH to run Win¬ 
dows, but you don't want it there for 
Desqview, since Desqview makes better 
use of that high memory space than DOS. 
There's nothing for it; you must reboot 
your machine and change to a different 
CONFIG.SYS when changing from Win¬ 
dows to Desqview and vice versa. One 
way to do that is to have two CONFIG 
files, CONFIG,DSV and CONFIG.WIN, 
and copy the appropriate one as CON¬ 
FIG.SYS before you reboot. 

You'll also want different AUTOEX¬ 
EC files, so a batch file that copies the ap¬ 
propriate CONFIG and AUTOEXEC files 
would do the trick. Then, too, you might 
want CONFIG and AUTOEXEC files that 
produce big, clean systems with no TSR 
programs, and perhaps another pair that 
set up your system as a network server. 
Pretty soon, you'll have a dozen files and 
a complicated batch file just to handle con¬ 
figurations. 

Fortunately, there’s a better way to han¬ 
dle this. BOOTCON.SYS lets you set 
up as many as 26 CONFIG/AUTOEXEC 
files and choose the appropriate one on 
boot-up. It then gets out of the way. If you 
spend any time at all fooling with your 
system, you need a way to recover from 
disasters. Obviously, you keep a “panic’' 
boot-up floppy disk, but you can save a 
lot of time if you also use BOOTCON. 
The new version works with DOS 5.0. 
Recommended. 

Sola Lightning VGA 

Making Windows work is a matter not as 
much of native machine speed as of the 
speed of the video card and drivers. A 
386/33 will perform better than a 386SX/ 
20, and a 486/33 is better than either. How¬ 
ever, what really makes Windows seem 
agonizingly slow is the time it takes to re¬ 
paint the screen, and that's a function of the 
speed of the video card. If you're trying 
to run Windows with an old, slow video 
card, forget it. 

That all changes when you get a video 
card designed for Windows. Operations 
that used to take forever suddenly “just 
happen?' If you're contemplating Win¬ 
dows, be very sure you have the right video 
card, or youTl find yourself disgusted. 

Many good video cards are available. 
Of the ones I've tried, two are definitely 
good enough: the ATI Graphics Ultra and 


Put an end to software piracy! 

Meet the growing family of security keys 
from Software Security, 

Each on© □ specialist at enforcing your 
license agreement In virtually any user 
environment you can think of. Whether it's 
DOS, UNIX, Macintosh or OS/2..whether it's 
a single user installation or a LAN, 

Simply connect the appropriate key to a 
single user computer or a non-dedlcated 
file server In a network and you control all 
access to your protected application, 
Users, however, won't even know its there. 
The keys or© transparent and won't 
impact software functionality or the ability 
to make back up copies, Normal node 
and LAN operations are unaffected. 


THE ULTIMATE 
PROTECTION 
FOR SOFTWARE 
PUBLISHERS 


Simple. Unassuming, Ever vigilant. Easy 
to Incorporate Into your application 
package. And quite possibly the most 
profitable hardware investment a 
software developer can make. 

To find out more, call: 1 * 800 - 333 - 040 ? 

IN CONNECTICUT CALL: 203-329^870 

FAX 203-329-7428 

EUROPE AND UK: +44 784 43 OO 60 




SOFTWARE SECURITY? 

lOll High Ridge Road 
Stamford, CT 06906 

Proudly Made In itw USA 
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Cheap board fails in Select Dependable AMI No AMI 

UNIX system EISA motherboards EISA BIOS 



EISA UTILITIES MAKE THE JOB 
SIMPLE 

L-JSPK AMI designed and 

developed the EISA 
Era Configuration Utility 
to make configuring 
EISA products a snap. 
mjjjSr Run the ECU and select 
the auto configuration option, 
^ or modify the I/O ports, inter¬ 
rupts, or DMA settings as you desire. 


For EISA, there is only one 
player to consider—AMI. 
Whether it's motherboards, 
BIOS, utilities, or SCSI a 
host adapters, AMI is 
the single source JM 
for advanced EISA 
technology. 


ADVANCED EISA & MODU- * * * M 
LAR CPU MOTHERBOARDS 

With AMI leading the way in EISA ^ 
motherboard designs, you will benefit 
from bulletproof performance and proven 
reliability. 

■ EZ-Flex—A new modular CPU design 
offering easy upgrades to future 
technology. 

■ Enterprise II—A proven EISA per¬ 
former, popular for critical applicat ions. 


EISA ADD-ON CARDS 

The Fhst Disk EISA SCSI Host Adapter, 
with a . . 

intelligent 

386SX I/O management, is the fastest SCSI 
host adapter on the market today. Look to 
AMI for other EISA cards in the near Future. 
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Use highly compatible 
AMI EISA BIOS 


Discount EISA boards 
have high failure rate 


Discount board has 
slow video speed 


GO BACK 3 SPACES 
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PROFITABLE PARKING 
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Imagine this. 

A Windows"database that can handle 
virtually any data type. 

It's called SuperbaseM from Software 
Publishing Corporation. With it, the devel 
opment possibilities are, well, thought 
provoking. 

Consider bar 
coding. The 
state of the art 


in inventory control. Start thinking 
creatively and anything's fair game. A 
A high-security prison, 
jg _j for example, uses 


_ji Superbase 4 to handle 

the toughest inventory control problem 
anywhere. Keeping track of their 
prisoners. 

Or how about video? Through DLL 
you can store still shots from a full-motion 
video camera. So you 
can monitor re¬ 
mote locations 
in real time. 

Or grab key images 
from a previously recorded tape. A 
petrochemical facility, for example, uses 

Superbase 4 to 
store camcorder 
images in a 
training file for new 
engineers. 


Imagine, a free demo disk just by calling 1-800-336-8360, Operator 617. 

Sufietbisris a rtgisit reel trademark a ndSupetbaM: 4 is j trademark id SuMware Publ tilling Corporation. Windows it a made mar ko! Microsoft Corporation. © 1991 Soft ware Publishing Corporation, 3165 Kilt r Hoad. Santa Clara, CA WtfSl- 




































hang Supeibase4 
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What's more, 
any photographic or 
graphic image can 
be included in any 
data file. So you can dress up product 
catalogs. Personnel records. Insurance 
claims files. Or anything 
else you can think of. 

And through DDE 
you can even pull in more 
familiar business acces¬ 
sories. Like maps, graphs, charts, and 
spreadsheets. 

But don't think for a minute that this 
versatility comes at the expense of raw 
power. Superbase 4 is fast. It lets you 
include an unlimited num¬ 
ber of characters in any text 
field. And supporting SQL, 
it easily connects with some 
formidable databases—SQL 
Server, Oracle, Sybase, dBase, 


and DB2, among others. 

In fact, Superbase 4 already manages 
a direct mail database containing over one 
million records. It could handle a lot more. 
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A stock market ticker. A ticket sales network. 
You know, big stuff. 

And our Data Management Language 
(DML) gives you unsurpassed ease and 

flexibility in customizing screens. 

So it's no wonder Superbase 4 
is the worldwide market leader in 
Windows databases. Just imagine 
what it can do 
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the Sota Lightning VGA. Both are easy to 
install, work with most monitors, and come 
with good software for enhancing Win¬ 
dows. Both have mouse ports; the Graph¬ 
ics Ultra cannot be bought without the 
mouse port and moose. I can recommend 
both cards. So tar, I don't have any strong 
reason for choosing one over the other. 
More as I learn more, but if you want a 
good-enough VGA card for Windows, 
these two won’t leave you disappointed. 

Installation of the Lightning VGA card 


is simple enough. In my case, I left the 
hardware switches at their default settings 
and put in the card, I installed Windows 3.1 
and watched it come up at its usual slow 
pace. Then I exited Windows, put the Sota 
installation disk in drive A, and typed IN¬ 
STALL. The program prompts for the rest. 
When that was done, I typed WIN /D;X 
(the switch is so Windows 3,1 will work 
with QEMM). Windows came up dra¬ 
matically faster, and everything works very 
well. 


I’ve been impressed with Sota since 1 
first saw the company off in a dark cor¬ 
ner at Comdex some years ago. The Light¬ 
ning VGA card works as well as I expect¬ 
ed it to. Recommended. 

Samurai Avagio! 

As they say on the news, this is just in: a 
copy of the Avagio desktop publishing 
system, a floppy V.70 still video camera, 
some cables, and a copy of a newsletter 
featuring a color picture of me taken with 
that camera at the Silicon Northwest Press 
Reception at Comdex. I'm told not all of 
this is available in the U.S* just yet, but it 
will be. The results are impressive. 

The Yashica Samurai is a still digital 
video camera that takes monochrome or 
color images that can then be transferred to 
your VCR and saved on tape or input into 
your computer through a video-capture 
card. The video pictures can be digitally 
manipulated and inserted into desktop pub’ 
lishing documents. The notion is that ev¬ 
eryone knows how to use a camera, while 
everyone does not know how to use a 
scanner. 

Dycam 

The Dycam Model I digital still camera 
is monochrome only* but it requires no 
special equipment to get the images it takes 
from the camera into your PC or Mac. It 
comes with all the cable adapters and soft¬ 
ware that you'll need. There’s also soft¬ 
ware you can port across to the camera to 
convert it from a Hash system to L "tripod”— 
meaning longer exposure for poor light 
conditions when you don’t want flash. 

For PCs, the images come out as TIFF 
files. You can transform them from that 
in the usual way, and they'll feed nicely 
into newsletters or other desktop publica¬ 
tions. They can also be incorporated into 
PowerPoint displays and output onto View 
Graphs. 

You can operate the Dycam on its own, 
in which case it’s about like any small 
camera with a 32-picture roll. After you 
take 32 pictures, you have to download 
them to dear the Dycam*s memory. You 
can also operate the Dycam when it’s at¬ 
tached to your computer—any PC or Mac 
with a serial port—in which case you can 
control it from the keyboard. 

Now there is no question that the Ya¬ 
shica Samurai is more sophisticated, what 
with changeable recording disks (theyYe 
tiny floppy disks a bit like the rather unla¬ 
me n ted Zenith microfloppy disks), zoom 
lenses, and suchlike. But the Dycam is less 
expensive and a great deal more portable* 

The important thing to note here is that 
the images are digitized in the camera. 
This means you can take this camera, with 
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Flow Charting™ 3 

Now. even complex flowcharts that 
once took days to perfect can be presentation 
perfect—in no time! 

Quick to master and a snap to use. 
Patton & Patton's flowcharting software is the 
standard of both large and small businesses 
around the world - and is available through 
all major software dealers. 

See your dealer today! Or, for a 
‘'live',' interactive demo disk, call: 

800-525-0082, ext. 1115 

International: 400-778-6557, ext. 1115. 


POTION&PCTIPN 

Software Corporation 
Excellence in charting the flow of ideas! 


Works on IBM & 100% compatible PC’s, supports CGA/EGA/VGA and over 150 dot matrix and laser printers, 
with multiple print densities and 10 font sizes. Creates multi-page charts, portrait or landscape, on 
most standard paper sizes. Mouse or keyboard controlled. 

IBM is ■ registered trademark of Imernetionaf Business Machines Corporation. 
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14/400 bps DATA 
14/400 bps RAX 
Voice* 

Caller ID* 

5 Year Warranty 

$39995 



Are We Conn e ct i ng Yet? 


Introducing the amazing new Supra FAX- 
Modem™ V.32bis! On the fax side, it has 
14,400 bps send and receive fax, Class 1 
and 2 commands, and compatibility with 
the millions of Group 3 
fax machines in use- On 
the data side, it connects 
at 300 to 14,400 bps and 
provides up to 57,600 
bps throughput with 

V.42bis compression. Sl/fVIYf COtpOftStiOft 



[It has MNP 2-5 and 10, too.) Plus its 
revolutionary display gives you 25 different 
status reports! And for just a little more, you 
can easily add caller ID and voice capabilities 
later this year In addition to 
the *399 95 stand-alone 
version (without software), 
SupraFAXModems are 
available in Windows™, 
DOS™, and Macintosh™ 
packages. 



1 -800-727-8647 

9600 bps Version 

7101 Supra Drive S*W- Albany- OR 97321 USA - 503-967-2410 * Fax: 503-967-2401 

$29995 

* Low-cost, user-installable Voice & Caller ID upgrades available Q2 '92. 

All trademarks belong to their rssprctivs companies. 



Circle 154 on Inquiry Cord* 





USER’S COLUMN 


or without your laptop computer, to a li¬ 
brary and use it instead of a scanner. Scan¬ 
ners don't connect to serial ports. The Dy- 
cam does, at up to 115,200 bps. Logitech 
has licensed the Dycam technology and is 
now shipping its own line of camera scan¬ 
ners and Logitech-developed software. 

Look for further developments in this 
field, in both digital recording cameras 
like the Dycam and imaginative ways to 
integrate video camera images into your 
personal computer system. 


Sound Boards and Multimedia 

In the past year, the Brown-Wagh Sound 
Blaster Pro has become the de facto stan¬ 
dard for multimedia systems. It’s supported 
by nearly all the major software design¬ 
ers, including the game companies, which 
arc currently the most important sources of 
sound for PC systems. 

This made for a real problem for Me¬ 
dia Vision's Pro Audio Spectrum. This 
card has nearly everything you'd want for 
multimedia: a joystick port; sound, in¬ 


cluding a MIDI port for two-way connec¬ 
tion to a MIDI connector box and thence to 
keyboards, synthesizers, and so forth; on¬ 
board FM synthesizers to generate 22 dif¬ 
ferent voices; excellent software; stereo 
digital recording; and a SCSI port that 
should be able to control a CD-ROM or 
other SCSI device, saving you a slot. 

AH in all, it's a very good system. If 
you're going to use it to generate music, to 
work with Lotus Freelance to build pre¬ 
sentations with sound effects and speech, 
or anything like that, I wouldn't hesitate to 
recommend it. The problem, though, is 
that Media Vision used a nonstandard dig- 
ital-lo-audio conversion. That nonstandard 
conversion means that many major games, 
and a iol of other multimedia software, 
simply don’t work with it. 

Fortunately, they’re fixing that. 1 am as¬ 
sured that the new version (which should 
be out now) will be Sound Blaster-com¬ 
patible and will feature the new QPL-3 
sound chip. Thai's important because, I 
am told, the OPL-3 is good enough to blow 
everything else away. Stay tuned. We'11 
see. Mind you, I don't have the new ver¬ 
sion of the Pro Audio Spectrum, but as¬ 
suming that it performs as promised, it’s 
much needed: a board of near-Roland qual¬ 
ity without Roland's price. Try it on digi¬ 
tized speech before you buy it, but with 
that stricture, recommended. 

One final bit of news: Disney and Phoe¬ 
nix have signed a deal whereby the Disney 
sound system will be integrated into new 
versions of the Phoenix BIOS. After that, 
your PC will be able to talk to you about as 
well as the Mac does (i.e., digitized speech, 
which takes up lots of disk space but has 
good quality). Before long, your PC will be 
able to have Spock’s voice say u That 
should prove interesting" when you re¬ 
boot. .,, 

System 7.0 and Quadra 900 

We’ve temporarily dismantled the Mac 
Dfx to give its place to a new Quadra 900 
running System 7.0. The result has brought 
about some minor problems, Apple has 
for years been warning software design¬ 
ers not to write self-modifying code, be¬ 
cause the 68040 chip wouldn’t allow that. 
Alas, a number of older programs do that 
or violate some other published system re¬ 
striction, and thus won't work on the 
Quadra. In addition, many of the software- 
conversion filters for desktop publishing 
programs just didn’t work properly with 
the Quadra and System 7.0. 

This is all changing. New filters are 
available on BIX and other BBSes. Many 
companies are revising their software, and 
every month we get an upgrade of yet one 
more major program. As an example, the 


JUST RELEASED 


Model IV for JBSSXs 



Professional Software and 
Hardware-Assisted Debuggers 
for 80386 & 80486 Systems 


If von need a debugger bui have no roam left in Ihe lower 64QK of your 386™ 
or 4#)™ system, Pdtope vm has a new SOFP*ARE^OMiy solution tor yqu— 
Periscupe/EM. 

■ Perlscope/KM takes advantage of the extended i nemniy you al ready have, 
rather than using any memory In die lower 6-iOK. 

■ No runaway program can corrupt ftrboope/KM because i t % write-protected. 

■ You don r t lutve to use a slot sir toe there's no hoard to 1 natal L 

■ You can arid an optional break-out switch lo recover from crashes 

■ Periscope/EM custs or) ly $295,1 talf the cost of I’erismpe Model i, wi tl i most 
tif t3ie same functionality, 

Periscope/EM requires 3S6MAX* or BlUtfMAX™, version 5.11 or later a 386 or 
48b system with about 300K of extended memory, 32K of memory between 640K 
and one megabyte; DOS 3.0 or later. 


New Debugging Tools 


7 needed a means to debug 
interrupt handlers where / 
could really see what was 
going on The hardware trace 
buffer is great l was able to 
debug code in 3 days that l 
have been frying to debug for 
monthsr 

^.writes Peg Standi Willi Prime Computer, 
ou why she chose Periscope Model IV 


The 

Periscope 

Company, Inc. 


1197 PEACHTREE ST. 
PLAZA LEVEL 
ATLANTA, GA 30361 
404 876-6080 
FAX 404-672 1973 


If you need more than your current software-based debugger gives you, Periscope 
Model IV, with these advanced NEW features, may be just wliat you're looking for 

■ Supports J86 anil 486 systems running up to 33MH/ with its ICE-lJke 
^abilities. 

■ Real-time hardware trace buffer holds up to 16K CPi ? events, 

■ Hnh anced analysis and disp] ay of trace bu [Ter makes you more productive. 

■ htriscope/EM functionality, built-in at nn extra cost saves you money 


Just call toll-free 800/722-7006 
for details or to order. 



lime PeriHQpe Model IV, shown with new 33MHz board and 486 pod. 
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The newTI 1 > i icToLaserTurbo printers. 
High-performance graphics at record speed. 


Give yourself a breakthrough* TheTl micro¬ 
Laser Turbas race through popular graphics 
software like Ventura. Publisher* and Hamid 
Graphics faster than other printers. 

How? 

The Turbos’ RISC-based 8 2 20 controller 
with PostScript® software from Adobe® pro¬ 
cesses information from the PC faster. So you 
spend less time waiting for graphic output. 
New give yourself all this speed and 

POSTSCRIPT 


PostScript Level 2 with 35 scalable fonts, 
Superior paper handling that includes a 
250-sheet paper drawer that slides inside the 
printer. Automatic switching between HP 
Laser]et®/PostScript modes and PC/Mac® 
interfaces!. And two of the smallest 
footprints you'll find. 

Plus, you can break the page barrier with¬ 
out breaking your budget. Designed for 
personal printing, the 9ppm microLaser 



Turbo starts at $2,249*. Ideal for shared 
printing, the 16ppm XL Turbo goes for 
$3,649* 

Quick. Dial the number below for the 
name of your nearest Tl dealer. And break 
some speed records of your own. 

1-800-527-3500 


Texas 
Instruments 



71842 

1 Suggested mail p rice, t Ftequi res, optional AppleTalk" interface, microLaser Turbo La a trademark of Texas I nstnmrmts Imutporated Ventura Putjfalter is, a registered trademark of 
Ventura Software, tnc. Adobe, IWScriptond me PostScript logo are registered tidemarks of Adobe Systems Incorporated. HP LaserJet is a registered trademark of Hcwliat-Fbckad, 

Mac and AppJeTaik are registered trademarks of Apple Computer, 1 nc. 
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newest version of Strategic Conquest, long 
our classic Mac war-game favorite, runs 
just fine. So does Microsoft Word and, 
now that we have the proper filters, Al¬ 
dus PageMaker. 

We also have a public domain program, 
available on BIX, that will automatically 
detect programs that won't work with the 
Quadra in 68040 mode and switch it to 
some mode that will work. Fair warning: 
after you have experienced the blazing 
speed of the Quadra in 68040 mode, you 
will really hate it when it slows down. 

You’ll hear more about the Quadra in 
times to come. All told, the transition has 
been relatively painless. The Quadra is a 
worthy successor to the Ilfx. You’ll love it. 

The Quadra runs System 7,0, and it 
won't run any flavor of System 6.0.1 don't 
regard that as a defect. We also have a 
Mac Classic II, which has replaced 
Richard's ancient Mac Plus, Richard is 
our number four son, who is at present an 
undergraduate at UCLA and the perfect 
user for testing computer systems. He grew 
up in Chaos Manor expecting to be able 
to use computers while refusing to learn 
anything at all about them. Given his 
choice of nearly any kind of computer, he 
chose a Mac. He loves System 7.0. Of my 
four sons, one uses a PC, two use a Mac, 
and Alex understands and uses both. 
Meanwhile, my wife publishes the L.A. 
Opera League newsletter on the Mac. 

Later this spring—I think the June is¬ 
sue—I will devote a major part of the col¬ 
umn to outfitting the Classic II: recom¬ 
mended hardware and software, including 
shareware and public domain utilities, all 
tested by Richard and his debate team, FII 
also look into System 7.0 versus Windows, 

Knowledge Adventure 

The short description of this program 
would be "a hypertext-linked general 
database." Knowledge Adventure is sev¬ 
eral megabytes of images and text arranged 
for browsing. Although this is a DOS prod¬ 
uct that runs just fine under Desqview, it 
has a Windows fed to it and requires a 
mouse. Ideally, you'd want VGA and a 
Sound Blaster, although it will work with 
EGA and no sound board. 

The interface is fully GUI, and naviga¬ 
tion is with mouse-clicks to self-explana¬ 
tory icons. There are icons for music, ar¬ 
chitecture, science, and so forth. There is a 
time-scale bar ranging from 10 billion B,C. 
to the year A.D. 2000. There is a distance 
scale running from 100 miles to inter- 
galactic. You can use the mouse to move 
around in time and space. Each stop brings 
up a different picture: Stonehenge, Albert 
Einstein, Orville Wright, Beethoven, Aris¬ 
totle, Magellan, chariot races, Apollo 1 /, 


and so on. Each picture has associated text. 
In addition, there are links, some obvious, 
some not: Einstein links to The Atom at 
War , which describes the destruction of 
Hiroshima and Nagasaki; that is linked 
with the zeppelin Hindenburg, which is 
linked to Orville Wright. 

Many pictures have multiple links: click 
on the spacecraft in the picture of Apollo 
1 / on the moon and you get one link, click 
on the stars behind die astronauts and you 
get another, and click on the astronauts 
and there's another yet. 

I'd have killed for this when I was a 
kid. If you know a bright youngster with 
access to a computer, get this program, set 
it up, and gel out of the way. From the 
touching story of how Beethoven, deaf 
thought his Ninth Symphony a failure un¬ 
til his assistant turned him around to see 
the wildly cheering crowd, to the archi¬ 
tectural details of the Hagia Sophia in Con¬ 
stantinople, Knowledge Adventure is full 
of the kind of trivia that 1 have always 
loved. It is limited: there are only eight 
items under the music icon, for example. 
On the other hand, they are making up 
new databases that can easily be integrat¬ 
ed into the Knowledge Access engine. 

I liked it a lot. 

Portable REXX 

I haven't time to do this product from Kilo¬ 
watt Software justice. The language is 
fully described in The REXX Language; 
A Practical Approach to Programming by 
Michael Cowlinshaw (Prentice-Hal I, 1990, 
ISBN 0-13-780651-5), which is available 
from Kilowatt. REXX is an easily learned 
command language that some have de¬ 
scribed as a "superbatch language." It does 
file operations and math ( including scien¬ 
tific math). Il appends records to files, 
prints things on command, and generally 
functions as a software robot on your PC. 

Amiga users consider REXX for the 
Amiga a secret weapon-—with reason. If 
you like mucking about with your com¬ 
puter, you'll almost certainly like this. 

Crescent Tools 

Crescent Software's QuickPak Profes¬ 
sional BASIC tools are quite simply es¬ 
sential if you are going to do much pro¬ 
gramming in compiled BASIC for the PC. 
These routines either do things that the 
standard Microsoft BASIC compiler 
doesn't do or, because they're written in 
assembly language, do them much faster 
and more efficiently. 

Now there’s a QuickPak Professional 
tor Windows. In my judgment, it has al¬ 
ways been easier to write Windows pro¬ 
grams in Visual Basic than in C, and the re¬ 
sulting code will be very nearly as efficient 


and working long before the equivalent C 
program will be. Now Crescent makes that 
even easier. Highly recommended. 

Winding Down 

As usual, Fm out of space long before Fm 
out of things to write about. There are a 
zillion new CD-ROMs. Get the catalogs 
from Quanta Press and the Bureau of Elec¬ 
tronic Publishing for details. My favorites 
for the month are the Monarch Notes— 
all of them—from the Bureau and Apol¬ 
lo—everything about the U,S, moon mis¬ 
sions—from Quanta. 

Fm currently carrying the AT&T Sa¬ 
fari laptop. More next month, but there’s 
really a lot to like about the Safari. More¬ 
over, it comes with the new Logitech 
TrackMan Portable trackball. Logitech’s 
trackball for laptops beats the previous 
winner, the Microsoft Ball Pointer, and by 
quite a lot. 

The shareware of the month, available 
from BIX (see the ibm:utils listings con¬ 
ference), is DISKMON. This is a small 
TSR that tells you all the error messages 
DOS sees but doesn't report to you. You'll 
be astonished the first time you run it De¬ 
velopers need this. 

The books of the month are Peggy Noo¬ 
nan's What l Saw ai the Revolution: A Po¬ 
litical Life in the Reagan Era (Ivy Books, 
1991, ISBN 0-8041 -0760-2), an interesting 
account of a remarkable young woman's 
years in the Reagan White House and one 
of the few such books that stays near the 
truth rather than trying to exaggerate the 
importance of the author; and Paul M. 
Kennedy’s Grand Strategies in War and 
Peace (Yale University Press, 1991, ISBN 
0-300-04944-7), a historical analysis of 
the present by the author of The Rise and 
Fail of the Great Powers, I don’t always 
agree with either Kennedy or Noonan, but 
reading the two together is an insightful 
experience. 

Next month, the annual Chaos Manor 
User's Awards, including the year's best in 
a number of hardware and software cate¬ 
gories, and my annual orchid and onion 
parade. M 


Jerry Poumelle holds a doctorate in psy¬ 
chology and is a science fiction writer who 
also earns a comfortable living writing 
about computers present and future. Jerry 
welcomes readers 1 comments and opin¬ 
ions ♦ Send a self-addressed, stamped en¬ 
velope to Jerry Poumelle, c/o BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. Please put your address on the let¬ 
ter as well as on the envelope. Due to the 
high volume of letters, Jerry cannot guar¬ 
antee a personal reply. You can also con¬ 
tact him on BIX as “jerryp, ” 
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notebook 

OF THE YEAR 


ahausts 

CHOICE 


BRITISH EPTTiON 


Premium*’ Exec 41 386SX 20 
Model 43V 


Premium Exec 386SX 25 
Model 63V'4 

New Lower Pricing! 


New Lower Pricing! 


Premium Exec 386SX 25C 
Color Model 63V 4 


20 MHz, 386SX Processing 
2 MB RAM, 40 MB Hard Drive 
VGA Monochrome Display 
Willi 32 Gray 3! lades 


4995 


25 MHz- 386SX Processing 
4 MR RAM, 60 MB Hard Drive 
VGA Monochrome Di splay 
With 32 Cray Sliades 


25 MHz, 386SX Processing 
4 MB RAM, 60 MB I lard Drive 
VCA Color Display 
With Up To 256 Colors 


Only one year after its introduction, the 
Premium Exec 386SX/20 has become one of the 
most popular notebook computers today with 
sales of more than 70,000 units and climbing. 

And among industry experts, the Premium 
Exec 386SX/20 is winning such coveted awards 
as "Notebook of the Year" "Analyst s Choice" 
"Best Buy" and the "VIP Award" 

So, you can be assured AST delivers the best 
combination of price, performance, quality and 
customer support on the market today. 

And if you need a color display or 25 MHz 
processing power, here are two more winners to 
meet your specific portable computing needs; 

Premium Exec 386SX/25 For Split-Second 
Processing — When every minute counts, ask 
for this speed demon. It delivers super-fast 
25 MHz speed to conquer any number of appli¬ 
cations with ease And at a cost comparable to 
other manufacturers' 20 MHz systems, AST's 


Premium Exec 386SX/25 gives you a 25% increase 
in performance Now that's value 

Premium Exec 386SX/25C Fbr Fabulous Color 
At A Fabulous Price — Here's your chance to 
take advantage of a top-notch 256-color note¬ 


Backed By AST's Award-Winning 
Service And Toll-Free Support 

Fur Mure Information On AST Products Call 

1-800-S76-4AST 


book with 25 MHz processing for only $4995. 

Its bright, fast VGA display offers a resolution of 
640 x 480, perfect for Windows-based software. 

Made In America To Stringent Quality Stan¬ 
dards — Designed and manufactured right here 
in the US., our Premium Exec notebooks offer 
state-of-the-art features and performance. 


Backed By Award-Winning AST Service and 
Support — lAfeTe never out of touch. Whether 
you need to reach us by computer, telephone, 
mail, or even by FAX, you can count on AST for 
a full range of service and support programs. 
This includes ExeCare)“ an optional program 
which guarantees your Premium Exec will be 
replaced within 24 hours. 

Ask For The "Notebook Of The Year" — tor 
the best all-around notebook computer, look to 
the experts. Their choice is unanimous — the 
Premium Exec, tor more information, or the 
name of the dealer nearest you, call AST today 
at 1-80O-S76-4AST. 



COMPUTER 

The tower Of Choice 


Prices arc MSItf, dealer pnLeS mdy vary. Awards: Notebook Of The Year, PC LxpTop December 1991; VJF r RwiaNr Office, November ]£9l r Analvsl's Choice. PC Mtoi, April t991; Best Buy: PC Maff&rint (British Edition), April 1993 
AST markers prndLsns worldwide; ontsuis of ihe Un&ed States and CJiu4a adl AST hiierrwiiona] OP C?l4) 727-9292 W (?AJf to (7)4) jfej-flSSS 
ASI f AST logo and Premium registered, Exec, EreCare trademarks AST Research, inc. Copyright 4) 1 9vl AST Research, ]nc. Ail rigjil5 reserved 
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ITEMS DISCUSSED 


Apollo CD-ROM.,,.,,...$129 

Quanta Press 

2550 University Ave. W, Suite 245N 
St Paul, MN 55114 
(612)379-3956 
fax: (612) 644-8811 

Circle 1155 on Inquiry Card, 

Avagio ....$149.95 

Unison World Software 
1321 Harbor Bay Pkwy. 

Alameda, CA 94501 
(800) 444-7553 
(415)748-6670 
fax: (510)748-6964 

Circle 1156 on Inquiry Cord. 

BGOTCGN.SYS..$59.95 

Modular Software Systems 

115 West California Blvd,, Suite 113 

Pasadena, CA 91105 

(818) 440-9104 

Circle 1157 on Inquiry Cord, 

Checklt 3*0 ...$149 

TouehStone Software Corp. 

2130 Main St, Suite 25 

Huntington Beach, CA 92648 

(800)531-0450 

(714) 969-7746 

fax: (714) 960-1886 

Circle 1158 on inquiry Cord. 

Cheetah Gold 486/33 ...,..$7049 .79 
Cheetah International 
1007 Elklon Dr. 

Colorado Springs, CO 80907 

(800) 243-3824 

(719) 531-9339 

fax: (719) 531-9388 

Circle 11 59 on Inquiry Cord, 


Desqvicw 2,4.....$ 129.95 

Desqview/386 2.4...$219.95 

QEMM-386 6.0....$99.95 


Quarterdeck Office Systems 
150 Pico Blvd, 

Santa Monica, CA 90405 

(800) 354-3222 

(213) 392-9851 

fax: (213) 399-3802 

Circle 1160 on Inquiry Cord* 

Dycam Model l.$995 

Dycam, Inc. 

9588 Topanga Canyon Blvd, 

Chats worth, CA 91311 
(818) 998-8008 
fax: (818) 998-7951 

Circle 1161 on Inquiry Card, 


Graphics Ultra 


with 512 KB....$599 

with 1 MB.$799 


ATI Technologies, Inc. 

3761 Victoria Park Ave. 
Scarborough, Ontario, 

Canada Ml W3S2 

(416) 756-0718 

fax: (416) 756-0720 

Circle 1162 on Inquiry Card. 

HyperStore 1600 ...$650 

Perceptive Solutions, Inc. 

2700 Flora St. 

Dallas, TX 75201 

(800)486-3278 

(214)954-1774 

fax: (214)953-1774 

Circle 1163 on Inquiry Card, 

Knowledge Adventure. .$79,95 

Knowledge Adventure, Inc, 

4502 Dyer St, Suite 100 

La Crescenta* CA 912]4 

(800) 542-4240 

(818)542-4200 

fax: (818) 542-4205 

Circle 1164 on Inquiry Card. 

LapLink Pro..$169.95 

Traveling Software, Inc. 

18702 North Creek Pkwy. 

Bothell, WA 98011 

(800) 343-8080 

(206) 483-8088 

fax: (206) 487-1284 

Circle 1165 on Inquiry Card, 

Lightning VGA 


with 512 KB..$345 

with 1 MB_...,...$445 


Sota Technology, Inc. 

559 Weddell Dr. 

Sunnyvale, CA 94089 

(800) 933-7682 

(408) 745-1 ill 

fax:(408)745-1640 

Circle 1166 on Inquiry Card, 

Monarch Notes CD-ROM.$99 

Bureau of Electronic Publishing 
141 New Rd. 

Parsippany, NJ 07054 

(800) 828-4766 

(201) 808-2700 

fax: (201)808-2676 

Circle 1167 on Inquiry Cord. 


Portable REXX....$69.95 

with book.$94.95 

REXX for Windows,......$109 

with book ..,,,,.,..,$134 

Kilowatt Software 


1945 Washington St, Suite 410 
San Francisco, CA 94109 
(800) 848-9474 
(415)346-7353 

Circle 1168 on Inquiry Card. 

Pro Audio Spectrum ,,.,,,.,,$389 

Media Vision, Inc, 

47221 Fremont Blvd, 

Fremont, CA 94538 
(800) 845-5870 
(415)770-8600 
fax: (510) 770-9592 
Circle 1169 on Inquiry Cord, 


Quadra 900. .,.,$8499 
System 7.0 ----$99 


Apple Computer, inc. 

20525 Mariam Ave. 

Cupertino, CA 95014 
(408)996-1010 

Circle 1170 on Inquiry Card. 

QuickPak Professional for 

Windows... $199 

Crescent Software, Inc, 

32 Seventy Acres 

West Redding, CT 06896 

(203) 438-5300 

fax: (203)431-4626 

Circle 1171 an Inquiry Card. 

TrackMan Portable..,..,,.,$169 

Logitech, Inc. 

6505 Kaiser Dr. 

Fremont, CA 94555 

(800) 231-7717 

(415)795-8500 

Circle 11 72 on Inquiry Card* 

Turbo-Cool 30ft....,..,,.$189 

PC Power & Cooling, Inc. 

5995 Avenida Eneinas 

Carslbad, CA 92008 

(800) 722-6555 

(619) 931-5700 

fax: (619) 931-6988 

Circle 1173 on Inquiry Card* 
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W A r N I 
RASH JR 


Windows Moves Out 


C omputing on the road has always been a pain. 
The problem is that the things you do at the office 
are usually comfortably within the slate of the 
art, but the same work stretches the state of the art 
considerably when you're away from your home 
base. The fact remains, though, that many business users 
require exactly the same capabilities when they travel 
as they do when they are back at their offices. If this 
means that they must use Microsoft Windows when they 
travel, then they must be prepared to stretch the state of 
the art. Sometimes, unfortunately, the industry isn’t quite 
ready for all the stretching that may be required. 

On the Road Again 

I had the opportunity to test the amount of stretching that 
both the technology and the industry will support during 
a series of trips last fall. These trips took me from the 
beaches of Waikiki to the cobbled streets of Prague, and 
in the process 1 learned a lot about what it's like to use so¬ 
phisticated hardware and software while traveling. 

Over the past year, Fve begun using Windows-based 
software for a growing portion of my w ork. I started with 
Excel for Windows because of its clear superiority over 
Lotus 1-2-3. That led me to start using Word for Windows 
for some tasks and Microsoft Project for project man¬ 
agement. Still, 1 did most of my writing with WordStar 
and WordPerfect, and that meant that much of my work 
didn’t require Windows and therefore didn’t require ter¬ 
rific power. Most notebook computers would work fine 
if all I had to do was write. 

Two things changed this past fall. The first was that i 
found myself having to create or modify presentations 
while traveling. The other was that Windows-based word 
processing finally reached the point where T didn’t mind 
using Windows-compatible products for serious writing. 
With these changes in requirements and capabilities, I 
found that die benefits of having a consistent graphical in¬ 
terface exceeded the drawbacks, even while traveling. 

In Honolulu, for example, I needed access to Microsoft 
Project during discussions with both my client and with 
subcontractors during the start-up phase of a network in¬ 
stallation. While I could have carried a floppy disk and 
used a computer at the client’s site, this presumed that the 
client had Microsoft Project installed on a computer that 
would be available for my use. Since I couldn’t make 
that assumption, T needed to take along the software and 
a computer that would support it. 

Likewise, while I was in Prague, I needed to write and 
send my column for BYTEWEEK, and I needed the ca¬ 


pability to create documents and presentations for the 
Czechoslovakian client. 1 can write my column using 
nearly anything, but producing clear, attractive, and pro¬ 
fessional-looking documents and presentations requires 
sophisticated tools. This was one area where having a 
Windows-based presentation package, such as Power¬ 
Point, was a plus. Even better was the new WordPerfect 
for Windows, which allowed me to use a GUI-based 
word processor that would sup¬ 
port the diacritical marks that 
are used in the Czech and Slo¬ 
vak alphabet. 

While I could have done 
without Windows on these 
trips, it would have been a lot 
harder, and it would have 
meant using tools different 
from those I use at the office. 

During my visit to Czecho¬ 
slovakia, I enjoyed the unique 
sensation of starting this col¬ 
umn in a thirteenth"century 
palace using WordPerfect for 
Windows running on a Zenith 
Mastersport 3S6SLe notebook 
computer—a memorable con¬ 
trast between old technology 
and new. 


The State of the Art 

It takes a very capable machine 
to support the requirements I 
had on last fall’s series of trips. 

On one hand, I needed a com¬ 
puter with enough memory and 
disk space to support Windows 
and several applications. On the 
other hand, I needed a comput¬ 
er that would be small and light 
enough that I could carry it through airports around the 
world, that would have enough battery life that I could 
power it up for security personnel, and that would be 
functional on an airliner if I needed to use it there. 

I used two computers that met all these requirements: 
the Librex 386SX/20 and the Zenith Mastersport 386SLe. 
The Lihrex is typical of moderately priced 386SX note¬ 
book computers, while the Mastersport's 25-MHz 386SL 
CPU, practical design, and exceptional screen make it 
clearly the best Windows-capable notebook computer 


Better notebook 
computers make 
traveling with Windows 
a workable proposition 
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available today. The Mastersport is also 
unperturbed by the rigors of international 
travel. The standard power supply works 
equally well on 220-volt, 50-cycle power 
in Europe, 115-V power in the U.S., and 
100-V power in Japan* Battery life on the 
computer is enhanced by the standard pow¬ 
er management features in its [ntel 386SL 
processor chip. And the Mastersport is 
small and light enough to be useful even in 
the depths of the coach section on a 
Lufthansa 747. 


What’s also important is that both the 
Mastersport and the Librex have backlit 
triple-supertwist screens with sufficient 
clarity and contrast to make Windows use 
reasonably pleasant. While neither ma¬ 
chine has a color screen, 1 didn't find that 
to be much of a problem. In fact, the Mas¬ 
tersport’s 9-inch screen is good enough 
that clients tended to gather around to ad¬ 
mire it, and it’s large enough that T could 
use PowerPoint’s slide-show capability to 
produce presentations. 


Out of Sight 
LAN Performance 



Check the latest comparison 
studies. They're saying what we’ve said 
all along. 

That I nvisible’s Net/30 is flat out 
the fastest DOS based IAN (PC Maga¬ 
zine). And the #1 rated network for 
all-around, peer-to-peer performance 
(InfoWorld), 

Plus Invisible brings the ease- 
of-use of Windows to network manage¬ 
ment. Turning a difficult task into a 


virtual piece of cake. As to support: for 
technical savvy, availability, and friend¬ 
liness. nobody outshines Invisible. 
Nobody. 

These things are important. 
Because they help you gel faster, easier 
access to the information you need, For 
more information call 415/570-5967 
(don’t be surprised if an engineer 
answers). Or FAX 415/570-6017. Or write 
1142 Chess Dr., Foster City, CA 94404. 

Invisible, Out of sight. 


An INVISIBLE 


Entanglements 

Of course, capability is one thing and ac¬ 
tual use is another. While there’s a lot of 
excellent Windows software available, and 
while there’s finally some decent hard¬ 
ware available for use when you travel, 
trying to actually use your handy Win¬ 
dows software when you’re away from 
the office could get you into serious trou¬ 
ble. The reason is that the licensing prac¬ 
tices of some software companies simply 
haven’t kept up with the technology— or 
with reality, for that matter, 

Windows itself is usually not the prob¬ 
lem, since it seems to be bundled w ith just 
about every computer sold these days, but 
the applications are a different story. In 
the course of preparing this column, 1 used 
several packages on the road that I also 
use at the office. There are also packages 
that 1 couldn’t legally use, so I didn’t. 

WordPerfect for Windows was the easi¬ 
est solution. WordPerfect Corp. (Orem, 
UT) has modified its licensing agreements 
so that you can install WordPerfect on any 
computer you want as long as you use only 
one copy at a time. This is perfect for the 
traveling business user, who will use the 
copy on the desktop machine at the office 
and the copy on the laptop machine when 
traveling. 

With Microsoft, the licensing situation 
can best be described as somewhat weird. 
It lets you install applications on a laptop 
or home computer, provided you use the 
copy on a dedicated computer 80 percent 
of the time. You can get around this re¬ 
quirement if you actually carry the physi¬ 
cal copy of the software license with you 
when you use the software. But how do 
you measure 80 percent? Over what peri¬ 
od of time? Does this mean that users who 
travel a lot must have two copies of Mi¬ 
crosoft applications while those who don’t 
need only one? Let me know if you fig¬ 
ure out the answer to this one. 

DC A, meanwhile, has one of the better 
Windows communications packages 
around, but don’t try to use the same copy 
on the road lhat you have back in the of¬ 
fice. The license for DCA’s Crosstalk for 
Windows follows DCA’s outmoded, main- 
frame-based concept of allowing only a 
single copy of the software, plus an archi¬ 
val copy. You can have a copy of Crosstalk 
for Windows on the office machine, or a 
copy on the laptop, but to have both, you 
need to buy two copies. This concept is 
ludicrous and only succeeds in making 
software pirates of otherwise honest busi¬ 
ness users. 

Sadly, far too many software vendors 
insist on silly license requirements such 
as those used by DC A. Limitations such 
as those and, to a lesser extent, bizarre 
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MMUIEMAN PLUGS IN 
WOMDWIDE. 



Now get total power 
protection from MINUTEMAN 
anywhere in the world. 
MINUTE MAN takes charge 
worldwide with instant 
protection when you need 
it most. 

Every day your company 
relies on its voice and data 
communications equipment 
to stay productive. Unfortu¬ 
nately, the electricity that 
powers these vital systems 
is not reliable. 

Blackouts, brownouts, 
spikes, surges and even 
lightning strikes are 
common. And the high cost 
of losing vital information 
and productivity due 


surges calls for preventive 
measures. 

But power requirements 
can be confusing. And your 
company has unique 
needs that often require 
custom solutions. 

MINUTE MAN offers the 


of UPS systems available, 
protecting all your business 
equipment from stand-alone 
workstations to the largest 
of the IBM AS/400s. 

MINUTEMAN products 
are sold and serviced 
worldwide . Call on our 


MINUTEMAN PRODUCTS 

■ Online and standby UPS 

■ Shutdown software for 
every available operating 
system 

■ 300VAto 10KVA 

■ TUV approval 

■ Now in over 100 countries 

■ Regional service centers 

■ Automatic voltage 
regulators 

■ All international voltages 


Contact our Power 
Professionals on the POWER 
FAXLINE below, or call 
(214) 446-7363 for your free 
Power Protection Guide. 


(214) 446-9011 Fbx 






Global Socket UPS 
systems are universal 
and compatible with 
these plug patterns, 

■ British (standard) 

■ European 
(Europlug) 

■ Australian 

■ Italian 

■ French 


Our MINUTE- 
MAN Global 
Socket (GS) 

Series un¬ 
interruptible 
power supplies 
accommodate 
the unique 
needs of our 
international 
customers. You no longer 
need to use adaptors or cut 
and splice on a new plug. Oui 
GS UPS systems are universal 
and compatible with all major 


plug patterns. 

Our UPS systems are 
ready for both the individual 
computer and for your 
network. These popular 
MINUTEMAN UPS systems 
employ our 
advanced 
technology to 
create the most 
dependable 
UPS available. 

By integrat¬ 
ing the latest 
MOSFET 
technology 
requiring fewer 
components, 
each GS Series 
model is more compact. 

The result is a truly 
advanced ar ^ 1 

UPS for all y 
needs, work 


© 1992 Para Systems. Inc. 

P.O. Bo* 815188, Dallas, TX 75381 
(214) 446-7363 (214) 446-9011 lax 


to power outages and 


most comprehensive line 


skilled professionals to help 
you determine your exact 
power protection needs. 
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limitations such as Microsoft’s, have no 
discernible positive effects. They can ir¬ 
ritate users, or they can cost users more 
money than they should, or they can re¬ 
sult in a user choosing a package with a 
sane approach to software licensing. Most¬ 
ly, though, they irritate business users who 
don’t like thinking of themselves as crim¬ 
inals and who don’t like vendors who ig¬ 
nore life in the real world. In my ease, 1 
left Crosstalk for Windows installed on 
one of the office machines and used Pro- 
comm Plus on the road. It might not be a 
Windows package, but Datastorm Tech¬ 
nologies understands how people really 
use computers. 

Real-World Use 

Now that Windows works on Lhe road, 
what do people in the real world do with 
their new Windows-capable computers? 
My seatmate on one flight was typical 1 
watched him as I sipped a glass of Dom 
Perignon from the comfort of my first- 
class seal on a United 747. First, he un¬ 
loaded a pile of spreadsheet pages, a lew 
documents, and a presentation. Next came 
a Compaq notebook computer and a Ball¬ 
point mouse. 


After the airplane took off and our glass¬ 
es of champagne were refilled, my neigh¬ 
bor opened his tray table and placed the 
Compaq in from of him. He attached the 
mouse and powered on the computer. He 
ran Windows. Finally, my neighbor be¬ 
gan to use Windows for its single most 
common use. He placed the pointer on a 
10, dragged it over to a jack, and then 
clicked to turn another card over as he be¬ 
came happily engrossed in another try at 
solitaire. I silently toasted his luck and 
opened a copy of BYTE to catch up on 
die industry. ■ 


Wayne Rash Jr. is a contributing editor 
for BYTE and a principal and technical 
director of the Network Integration Group 
of American Management Systems ; Inc. 
(Arlington, VA). He is coauthor of two 
books for business network users: The Ex¬ 
ecutive Guide to Local Area Networks and 
The Novell Connection. You can contact 
him on BIX as {t wayne rash ** or in the 
to. wayne conference. 

Your questions and comments are wel¬ 
come . Write to: Editor, BYTE, One 
Phoenix Mill Lane , Peterborough, NH 
03458 . 


ITEMS DISCUSSED 


Excel for Windows3.0,..$495 

Microsoft Project for 

Windows..,....,..,,$695 

PowerPoint for Windows...S495 

Windows 3,0..... .,........$199 

Word for Windows 2.0....$495 

Microsoft Corp. 

(206) 882-8080 
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Librex 386SX/20...,..$2999 

Librex Computer Systems, Inc. 

(408) 441 -S5(X> 
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Masters port 386SLe ..$4995 

Zenith Data Systems 

(800) 553-0331 
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WordPerfect for Windows.$495 

WordPerfect Corp, 

(801) 225-5000 
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It's never been easier to add 
external mass storage. In fact, if 
you can plug in a printer, you can 
Install Backpack. Backpack 
connects to the paralle 
printer port of any PC 
compatible or portable 
without interface cards 
or toolsl Backpack is 


available in 3.5" and 5.2S" 

QIC 40 (40/ 120MB) 
and QIC 80 (00/ 
250MB) tape, as 
well as hard drive 

Several computers 
can share one Backpack, so 


you can back up your work or take 
it home to another computer. So 
don't monkey around with 
difficult-to-install drives. 
Call for full Backpack infor¬ 
mation today. 


MicroSaluticina 


32 W. Lincoln Highway, De Kalb, IL 60115 815-756-3411 FAX 756-2 928 
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Developers: 

Lock Up \bur Profits 



•Custom hardware and software for each 
developer 

•Encrypted interrogation routines and debug 
disablers. Over 140 language interfaces available. 

•Available active read/write memory and on-board 
microprocessor provide the ultimate protection 

•Keys for PC "compatibles," Macintosh, 
UNIX and RS-232C standard 

•Total compatibility, reliability and end 
user satisfaction 


We have the key for protecting your 
software profits and your copyright. 

Software piracy's a crime! What it can do 
to a developer’s profit margin is shameful. 
The cost of development and marketing 
products demands you receive the 
revenue you are entitled to. 

We have the solution. 


We have the key. 
Call us for more information 
or a demonstration package. 

1 - 800 - 843-0413 


MARKETING, INC 


In EUROPE: 

MICROPHAR, 122 Ave. Ch. De Gaulle 92200, 

Neulllv-Sur-Seine, FRANCE. Tel: 33-1-47-38-21-21 Fax: 33-1-46-24-76-91 


For Distributors in: 


* BELGIUM t E2S (091 2111 17) 

* GERMANY, AUSTRL4: Mfcrophar Gmbh (06223 - 73730) 

* HUNGARY, Polyware Kft (76-22-307) 

* ITALY, Slosistemi (030 24 21 074) 

•POLAND, Mlcrophar Poland (32 586 848) 

* PORTUGAL, HCR (l 56 18 65) 

•SCANDINAVIA, Microphar Nordic (45 53 51 70 33) 
•SPAIN, MicropHar Espana (632 37 31 05) 
•SWITZERLAND, SAFE (024 21 53 86) 

•THE NETHERLANDS. Infotic (015 15 88 37) 

•UMTED KINGDOM, Gearsoft (091 37891 91) 


9600-J Southern Pine Blvd. 
Charlotte. NC 28217 
Tel: 704-523-9500 FAX: 704-523-7651 
Hours: Mon-Thurs: 8:30-7:00, Fri: 8:30-5:30 ET 
Open late to better serve our west coast clients. 

Se Habla Espahol 
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The Bis Screen 


ViewSonic 7 Rated 
#1 by InfoVbrld! 



20-Inch 


VSewSgitfc 7 




# * 


These two new 1280 s 1024 ultra high 
resolution monitors will soon be in offices all 
over the world,That’s because they're so powerful! 

Consider this: Our 17" and 20" non-interlaced 
microprocessor-ennanced monitors will 
automatically adjust the image die way you want. ^ ! 

There are 16 preset modes which can be 
programmed by the end-user. With built-in'menioi^, 
these monitors do what you want...and they don't •- 
forget. Plus the crystal clarity' and sharp focus on the 
non-glare, anti-static screen are simply unbeatable. 

.NO distortion and low radiation. The ViewSonic 7 
even has a flat/square screen. 

The ViewSonic 7 (17") and ViewSonic 8 (20") 
feature a new level of high performance for desktop 
publishing, CAD/CAM and other graphics-intensive 
applications. They are designed for PCs. Mac II and 
Sun systems. 



17-Inch 


VifwSBUic 7 
ScpLcmb*! 1 2JV4I 


Visit your dealer TODAY and see for yourself why ViewSonic 
monitors, from the 14" to the 20", are becoming a standard in 
offices throughout the world. 


to** 


ViewSonic® 


UPfi-; 


on 






12130 Mora Drive 
Santa Fe Springs, CA 00670 
(213) 946-0711 (800) 888-8583 Fax (213) 946-1618"' 

■AII products and brand names are trademarks of ihcir respective companies. 


INTERNATIONAL DIS7WRITQR5: Auaralia (02-476-4777, Fax: 02-477-7561)'; Atisiria (04252-2700, Fax: 0452-3177^ Canada (416-479-5525, Fax: 416-479-3834 and 604-T0-R56I, Fax: 604-270-1953); 
German* (0431-548030, Fax: 0431-5480366 and 057,42-101952, Fax:05732-101947) Kong Knng (389-8252. Fax: 343-6479) 1 Iialy (02-82452156, fax: 02-825699,3); Korea (02-784-2915, Fax: 02-784- 
2549); Poland (39-120314, Fax: 39* 120314) Spain (93-419-2322, Pus; 93-419-1178); Taiwan (0^^4072, Fax: 02-240-8238) 
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The 

Pen 


ROUNDTABLE 



Future of 
Computing 


BYTE editors debate 
the issues with 
contributors, readers, 
and industry experts 


R oundtable is a forum in which BYTE editors, 
contributors, readers, and industry experts de¬ 
bate key issues that affect how you purchase 
and use hardware and software. The “conversations” 
take place on BIX, where you can participate in the 
round.table conference. 

Editor’s note: This month , BYTE invited pen-computer 
software and hardware developers to discuss pen-com¬ 
puting technology. Senior editor Rob Mitchell moderat¬ 
ed the discussion. 


Stylus-based input systems started with niche-market 
forms-based data-collection applications. New pen-spe¬ 
cific operating systems such as Windows for Pens and 
PenPoint promise to widen the market for these ma¬ 
chines, Who will buy these systems , and for what uses? 

DAN BRICKUN: People will buy [pen computers] be¬ 
cause they can do what other computers can’t—[you can 
use them] while standing up or in other situations where 
a keyboard is inappropriate. Another example is when 
you want handwritten text or illustrations, such as sketch¬ 
es of damage to a motor vehicle. 

Laptops and mice don't mix well. In many situations, 
people use a pencil and paper, not a laptop, because the 
information to be captured does not lend itself well to a 
keyboard or a mouse. Unfortunately, much of this infor¬ 
mation needs to be stored and retrieved, and computers 
would be very helpful if only they could accept hand¬ 
writing without translating it. Many people will find pen 
computers more natural, even with slow handwriting 
recognition, just as some find dictation natural, and oth¬ 
ers don’t. 


NICHOLAS BARAN: Most situations that require stand¬ 
ing up and using a pen as an input device are task-specific 
activities. Initially, I see a very specialized market. 

Pen-based vendors are missing the mark in selling the 
machines as general-purpose computers at this stage in the 
game. Perhaps a few executives with generous expense 
accounts might buy pen-based machines as a luxury item, 
but we are still far away from these machines becoming 
a mass commodity. 


STEVE LIFFICK: Mass-market acceptance of the technol¬ 
ogy will have to wait until prices come down from the 
current range of $3000 to $5000. 

This is why it’s important to appeal to today’s notebook 
buyer. [This person] is prepared to buy a machine that 
runs all of [his or her] current applications. If we can of¬ 
fer a notebook computer with enhanced portability and us¬ 
ability, key pen-specific applications, and a really cool 

platform to boot—all for in- _ 

cremental cost—we can win 

the buyer from the generic NICHOLAS BARAN 

notebook-computer market. Co-editor, 


KEN DULANEY: We see four 
types of pen computers emerg¬ 
ing. These are clipboards, char¬ 
acterized by large screens, long 
battery life, and low prices; 
tablets, characterized by large 
screens and high-speed proces¬ 
sors; pentops, pen-enhanced 
notebooks; and consumer hand¬ 
helds, characterized by small 
size and weight. 

Two subclasses are consum¬ 
er and industrial. Consumer 
hand-helds are “Pen Wizards.” 
Industrial hand-helds have a 
high degree of ruggedness. 

Clipboards and industrial 
hand-helds are highly vertical. 
Pentops and consumer hand¬ 
helds are highly horizontal. 
Tablets could play in either 
market. 

We see three software 
choices for pen computers: 
Windows for Pens, which is 
highly horizontal; PenPoint, 
which Go wrote to be horizon¬ 
tal but could be adapted to ver¬ 
tical applications; and Grid's 
PenRight, developed for use in 
custom applications. 

We see the following match¬ 
ups. Clipboards: PenRight for 
now because they usually have 
less-than-386 performance and 
cannot run Windows for Pens 


Pen-Based Computing: 

The Journal of Stylus Systems 

DAN BRICKLIN 

Vice President, 

Boston Development Center 
Slate Corp. 

JEFF DAO 

Director of Applications 
Engineering 

Communication Intelligence 
Corp. 

KEN DULANEY 

Director of Marketing 
for Portables 
Grid Systems Corp. 

HOWARD EGLOWSTEIN 
Testing Editor, BYTE Lab 

STEVE LIFFICK 

Program Manager, 
Windows for Pens 
Microsoft Corp. 

KEVIN MANKIN 

Director of Product Marketing 
Momenta Corp. 

ANDY REINHARDT 
Editor in Chief, BYTEWEEK 


MARCH 1992 -BYTE 115 





ROUNDTABLE 



Impressive any way 
you look at it. 



Our Still Video Imaging Kits let you convert 
objects into digitized images, ready for use on 
Mac, PC and Windows programs like PageMaker™ 
Ventura" Photoshop^ Persuasion^" MediaMaker™ 
and HyperCard." * f 

Impressed? Call 1-800-221-3333 1 - 
ext. 313 for dealer locations i 
and a free brochure. 


Canon 

STILL VI DEO 

C1991 Canon USA. be. 

One Canon PI aia, Lake Success, NY 11042 

Brand heuI Frwkicr rume» .m 
o i diEir reqpcttivf bulders, 




or PenPoint. Tablets: All three operating 
systems. Pcntops: Windows for Pens. Con¬ 
sumer hand-helds: PenPoint* which is scal¬ 
able and horizontal. But since not many 
people know what operating system is on 
a Sharp Wizard type of product* other 
OSes could play. Industrial hand-helds: 
PenRight for now. 

Our studies show that the most suc¬ 
cessful pen computer will be the replace¬ 
ment for the Sharp Wizard ([which sells 
for] under $1000). This is a highly hori¬ 
zontal product and generally a companion 
to a desktop machine. 

JEFF DAO: We must shake off our per¬ 
ception that ihe U.S. is the only market in 
the world. Many languages make a key¬ 
board look ridiculous (Japanese, Chinese, 
and Korean are good examples). Pen input 
allows computers to be localized much 
better for the world market, and this ben¬ 
efit applies not only to hand-helds, note¬ 
pads* and penlops, but also to desktops 
and workstations. A good example is Com¬ 
munication Intelligence’s MacHandwriter, 
which Apple markets in Japan. It offers 
direct entry of over 3000 kanji characters 
and uses the wealth of existing Macintosh 
applications such as PageMaker, Word, 
and Excel. 

ANDY REINHARDT: Pen-based comput¬ 
ing doesn’t have to be synonymous with 
mobile computing, although that’s the most 
obvious point of entry. There will be whole 
classes of applications developed for mo¬ 
bile versus mouse-substitute pen comput¬ 
ing. Perhaps Grid and other vertically ori¬ 
ented solutions like hand-held terminals 
will define mobile pen computing* while 
penlops and high-end tablets like NCR’s 
3125 will constitute the executive class 
that runs 386-based GUIs. 

For networking, PenPoint includes the 
interesting In Box/Out Box feature* which 
queues up messages and automatically rec¬ 
ognizes the presence of a network. This is 
especially ideal for radio-based commu¬ 
nications: As soon as you come within re¬ 
ceiver range* your messages flow in and 
out without your having to do anything. 

KEVIN MANKIN: Mobile computing is 
essentia! to the advancement of pen-based 
software. The previous generations of 
portables all ran software developed for a 
desktop. Since a pen enables software to 
be accessible in meetings* software must 
evolve that is less demanding to a user in 
a meeting. 

Less-demanding, more-intuitive, and 
more-efficient software will result from 
software [developed for use] in meet¬ 
ings, and that software also will be less 
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A banquet of colors— I(i7 mil Sion outrageously brilliant shades. 


With Post Script-Language compatibility and KP-GL 
with 35 fonts, they 1 !! read you loud and dear. 


£tipn 


Got a good idea? Put it down on paper. 
Or on transpanmdes 


How do you buy a color printer when your eyes say ves, but your budget’s begging for 
mercy? Easy. Just get a Phaser™ II PX. 

It gives you millions of rich, brilliant colors to play with, all at 300 dpi. So you can satisfy 
your eyes. And it works with Macs, PCs, UNIX workstations, Windows, you name it. 

Now to soothe your budget—the Phaser II PX is the lowest-priced, full feature color 
printers on the market. The one with 'The brightest colors and the smoothest blends” * that 
“stands head and shoulders above the rest.” * * 

So go ahead and let your eyes choose the primer. And tell your accountant not to worry. 
Call 1-800-835-6100, Dept. 20J for a free output sample. 


Ttektronix 

The best and the brightest. 
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demanding, more intuitive, and more effi¬ 
cient back ai your office desktop. The ^mo¬ 
bile software tail 1 ' will wag the "desktop 
software dog 1 ' for the first time. 


Pen-based applications developers must 
choose between competing operating sys¬ 
tems. Windows for Pens is an extension of 
Windows that works with existing Win¬ 
dows applications. 

Other competitors take a ground-up 
approach. Go Carp, ’s PenPoint is a 32-bit 
object-oriented operating system that uses 
a flat memory model How is a potential 
developer to choose? 

HOWARD EGLOW5TEIN: There's a lot to 
be said for writing to a standard environ¬ 
ment. Windows for Pens seems like a sol¬ 
id idea: Take a popular environment and 
extend it to new hardware. The problem 
is, if the people who are going to use these 
pen-based machines are primarily inter¬ 
ested in data entry, will they really need ac¬ 
cess to Windows spreadsheets and word 
processors? 

I'm not developing pen-based applica¬ 
tions anymore, but if I was. I'd swing to¬ 
ward an environment with less emphasis 
on compatibility with old applications. 

LIFFICK: Much ado has been made about 
Windows for Pens being inherently "ham¬ 
pered” by, or limited to, desktop trans¬ 
plants because it existed before the pen. 
This simply is not so. Our application pro¬ 
gramming interface was designed to lever¬ 
age the special capabilities of the pen. The 
pen API is new and was designed to enable 
the creation of cool pen applications. 

That many of today's Windows appli¬ 
cations are not optimal with the pen is cer¬ 
tainly true. Fortunately, pen-optimized ap¬ 
plications like Slate's PenApps are being 
written for Windows for Pens. 

Corporate developers are picking our 
environment because of the large number 
of development tools available for Win¬ 
dows for Pens, Visual Basic has been es¬ 
pecially good at helping us create mock- 
ups of applications on the fly. Once we 
show MIS types that you can do pen ap¬ 
plications and do them quickly, they can 
base their decisions on other factors. The 
OS is a known quantity, and many folks 
understand how to write for Windows. 

Windows is a sophisticated environment 
designed for desktop machines. Won 7 
Windows for Pens be more resource in¬ 
tensive than native pen OSes ? 

UFFICK: Windows is basically a bunch of 
.DLL and .EXE files—some required and 
some not. For example, the Write applica- 
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tion is a component of Windows, but it is 
not required to run other applications. It 
turns out that if you throw out all the non- 
essential pieces of Windows—as would 
be done by the vendor of a vertical solu¬ 
tion—Windows for Pens requires 1.6 MB 
of disk space and can run several average 
applications in 2 MB of RAM. Actually, 
the scalability of Windows for Pens is a 
pretty nice feature, although it can force 
the builder of a resource-constrained ma¬ 
chine to make some tough decisions as to 
just what files are really required. (Per¬ 
sonally, Fd say Solitaire is a must!) 

DAO: The pen-computing market is di¬ 
verse, and [different] applications re¬ 
quirements justify different OS solutions. 
So far, the press has focused on PenPoint, 
Windows for Pens, and FenDOS. But there 
are other OSes out there that many busi¬ 
nesses use, such as the Mac OS, OS/2, and 
Unix. Pen extensions to these will also 
have a strong market potential. The bene¬ 
fits of pen computing are also relevant to 
workstations and smaller hand-held com¬ 
puters, not just notepads and peutops. 

EGLOWSTEIN: At Hindsight, we didn't 
have any existing applications to convert, 
our machine wasn ! l going to be remotely 
DOS compatible, and we wrote everything 
from scratch. That forced us to take a fresh 
look at the pen as an input device. 

Our model was the lined school pad 
(with the big l-inch lines). It had no con¬ 
cept of windowing, and making the inter¬ 
face work would have been impossible if 
we tried to start with an existing GUI. [Ed¬ 
itor's note: Prior to joining BYTE, Eglow- 
stein was a cofounder of Hindsight—a 
start-up company that designed pen-based 
workstations for special education class¬ 
rooms. Hindsight *s Letterhug was hat It to 
teach handwriting to dyslexic students. ] 

DULANEY: Pen-enabling an existing OS 
is a short-term fix. Ultimately, Ihe OS or 
environment has to be rewritten to take 
advantage of the pen. At Grid, we use a 
GridPad to allow people to sign into our 
building. Pen-enabling an existing soft¬ 
ware package would have been a complete 
failure. We had to use many software in¬ 
terface techniques that were not even con¬ 
sidered in keyboard- or keyboard-Zmouse- 
aware applications. The folks at Microsoft, 
Go, and Grid have started all over again in 
designing the software. Successful pen 
computing can require no less. 

Next month the roundtable on pen com¬ 
puting continues, as participants discuss 
the limits of handwriting recognition, dis¬ 
play technology, and other issues . ■ 


























$2,899 $3,499 

486-33 ISA* 486-33 EISA" 

* 32-Bit Intel 80486/33 MHz CPI 1 • Burst Mode Support 

* Zero'Wait 64KB {Exp* to 256KB) High Speed Cache 4 

* Zero Walt I28KB High Speed Cache* ■ 
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£)2li5 Smith Cua AvtfOto Darwn. 60559 

708/810-1010 Fax 7O8/81O-9490 

COLORADO l20MBTapc liack l p Option $249 
BOCA i+tKJ Banil internal Modern Option. $69 



TME JOt^ COMMITMENT TO 
QUALITY AND VALUE KEEPS GROWING! 

OUTSTANDING* That is the word PC Magazine used to describe our 
system! We’re very proud of our 486-33 review and we encourage 
you to read it. 

One example: Of 30 systems reviewed, r jQ!XHE ranked #1 In the 
small-record DOS access file test and #2 in the laige DOS access 
file test for speed! To achieve this feat we relied on Maxtor and 
Ultrastor, two fantastic product partners. 

Maxtor and Ultrastor arc just two companies on a tong list of 
companies we obtain high-quality components from to custom-build 
high-quality systems, AMl-SONY—Intel—Teac-Orchid-Keytronics- 
Micropolis—CYRIX—SIEMENS—PC Pow'er & Cooling-BOCA are 
all names you’ll easily recognize. You’ll never see us offer components 
from Fui-Manchul or other tongue-twisting companies you've never 
heard of before. 

WYSIWYG is a term used in desktop publishing. What You See Is 
What You Get is also a standard we use in building our systems. 

Thai means you get exactly what you expect when you receive your 
order from us. No hidden surprises or cut corners that many of our 
competitors try to sneak by with cheap or low quality components. 

The use of AMI motherboards guarantees full DOS-UNIX-OS2 
compatibility. We custom-build every system and offer special prices 
on enhancement items to upgrade your system like CD ROM’s, 
digitizers* laser printers* scanners, 20* monitors, and hundreds of 
other products. 

Our parent company PC PROS, was founded in 1982. Before you 
buy any system, ask all the bard questions and compare. Who 
makes the motherboard? This is one of the most important questions 
to ask since this is the heart and soul of any computer. We use more 
AMI motherboards than anyone in the world. Don’t be fooled by 
claims of an AMI BIOS equaling an AMI motherboard* Insist 
you receive a system with the best motherboard money can buy. . , 
an AMI. 

Whether you're government, FORTUNE, major institution or just 
need a machine or two for your home or office, we offer the 
absolute best quality and service anywhere! 



WHO YA GONNA CALL? 

708 / 810-1010 

l 
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COME TO MOSCOW! 


□ The ICF brings together people that influence and determine the major trends of information technologies ii 
the USSR and world-wide 

G The ICF lets western companies obtain top-quality, first-hand information about the real and potential compute: 
and software markets in the USSR 

G The ICF provides Soviet computer professionals with better access to products and technologies from the res 
of the world 


Scheduled Speakers: Topics: 


* Philippe Kahn (Borland) 

* Jerry Kaplan (Go) 

* Greg Herrick (Zero) 

* Dick Williams (Digital Research) 

* Esther Dyson (EDvenlure Holdings) 

* Stewart Alsop (InFoWorld) 

* Ken Wasch (Software Publishers 
Association) 

* Fred Langa 

* and others. 


Status of the USSR computer market; 

business opportunities 

Future of PC market 

Workstations market 

Macintosh 

UNIX applications 

LAN policy 

LAN practice 

Windows and OS/2 market 
Pen-based technologies 
etc. 


If you’re a part of the emerging Soviet and east European computer industry, or if you want to learn more about doin 
business with that rapidly-growing market, you need to attend the Third Annual International Computer Forum! 


SAVE MONEY BY 
PRE-REGISTERING 

The registration fee covers access 
to keynotes, sessions, presentations, 
exhibitions, cultural programs, 

3 lunches and 3 receptions. 

Register before March 31, 1992 
and receive the special 
discount rate of Just US$760. 

After March 31, 1992 

the normal fee of US$840 applies. 


RESERVE YOUR 
EXHIBITION SPACE 

Price Includes exhibition 
space Itself, labor for 
building the booth, power 
supply (220 volt, 50Hz), 
and furniture (tables, 
chairs, etc,). The fee is 
US$3400 for each 9 sq.m. 
($2800 for the members of 
ICC). 


FOR MORE 
INFORMATION 

Contact the ICC at: 

Mali: 101813 USSR, 

Moscow, Proyezd Serova, 4. 
Fax/phone: 7-095-921-09-02. 

MCI ID: 439-1034. 

I nternet: levon@staff. Icc.msk.su. 
San Fran cl sco-Moscow 
Teleport: ICC. 


JUNE 15-18, 1992 

WORLD TRADE CENTER, MOSCOW, USSR 





WHERE 


ON EARTH 


CAN YOU CALLUS 


Now; 


FOR AS LOW 


Now you can connect with BIX, 
the on-line information service, at a 
fixed hourly rate from many cities 
around the world. Compared to 
packet switching networks, this saves 
you up to 75% depending on your location. There’s 


AS $20 

AN HOUR? 


no application process. No character 
or packet fees. No extra charge for 
2400 baud. And you T re billed directly 
by BIX for your phone usage. 

Just call the access number nearest 
you, log on. and the world of BIX is at your fingertips. 



KINGDOM ($20) 


ITALY ($23) 


BT Tymnet Access Information: {All amounts are US, dollars) 

AUSTRALIA ($29/hr): MELBOURNE (3)4162146; SYDNEY (2)290-3400 BELGIUM (*23/tir): BRUSSELS (2)725-5060 DENMARK ($23/hr): 
COPENHAGEN 31-18^63-33 FRANCE (S23/hr): PARIS ( 1)477 191 33, ( 1)46027003, (I) 46025750, (I >46025500; LYON (7) 8478144 ITALY (S23/hr): 
MILANO (2)66-98-30-04 NETHERLANDS ($23/hr): ALKMAAR (72)155190; AMSTERDAM (20)6610094; EINDHOVEN (4902)45530; THE HAGUE 
(70)3475032, (70)3814641; ROTTERDAM (10)4532002 SWEDEN (125/hr): STOCKHOLM (8)294782 SWITZERLAND ($25/hr): GENEVA 
(22)782-9329; ZURICH (1)730-9673 UNITED KINGDOM ($20/hr): BIRMINGHAM (21)6326636; BRISTOL(272)255392; CAMBRIDGE (223)045860; 
EDINBURGH (SCOTUND) (31)3132172; LEEDS (532)341038: LONDON Baynani Reuse (71)4898571. Ealing {81)5667260 GERMANY ($23rtsr): 
COLOGNE (221)210196; FRANKFURT (69)666-8131, (69)666-4021; MUNICH (89)350-7682 


To /earn more about BIX see our other ad elsewhere in this magazine. 




















FEATURE 



Software 

Without WWls 

Distributed object management systems can integrate diverse 
operating systems and applications and optimize your current systems 

HERBERT M. OSHER 

T o stay responsive and competitive, your company needs access to the most 
current and accurate information available. However, most of today’s com¬ 
puting environments include a complex patchwork of incompatible main¬ 
frames, minicomputers, personal computers, and systems software. 
Gaining transparent access to your information means coping with multivendor 
networks, “legacy” (i.e., entrenched) applications, diverse operating systems, and 
competing standards. The open systems intended to fill these needs are too often 
walled in by inflexible applications and complex environments. 

Organizations today need to optimize their computing systems. They need an en¬ 
vironment that builds and integrates diverse operating systems and applications— 
essentially, software without walls. One solution is a new class of object-oriented 
technology called distributed object management (DOM) and provided by com¬ 
panies like HyperDesk, DEC, Hewlett-Packard, and Sun Microsystems. 

Why Object-Oriented Software? 

The basic components in an application change less frequently than do the functions 
that an application performs. For example, a spreadsheet cell can be an object. 
The functions this cell supports—Calculate, Move, Format, and so on—may 
change over the application’s lifetime, but the object itself—the cell—remains 
constant. The objects are extensible, and, therefore, so are the applications. 

If you use predefined objects, you doiTt have to reinvent them each time a new 
service or application comes along. For example, in developing an application 
that uses word processing functionality, you can reuse the word processing objects. 

Reusability saves both design and development time and reduces the time to 
market for new products. In an object-oriented system, the software is modular in 
design, so the pieces are reusable. 

What Is an Object? 

Every component in an object-oriented system has data and operations that define 
it as a particular kind of object. For example, a workstation window, a spread¬ 
sheet cell, and a wolf can all be modeled as objects. Each object comprises certain 
information (i.e., the data) and can be used in certain ways (i.e., its operations). 

Objects with the same data and operations are categorized into types. For example, 
the workstation window belongs to the Window object type, the spreadsheet cell 
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SOFTWARE WITHOUT WALLS 


OBJECT REQUEST BROKERS 
IN DISTRIBUTED SYSTEMS 



Implementation 

repository 


I nte rf ace/i m pi em e ntatio n 
definition language 
specification 


Interface 

repository 


Figure 1: The Object Request Broker is the kerne! of a stan¬ 
dardized DOMS and provides interoperability and reuse of a 
system's existing objects. The ORB enables client applications 
to access services and other objects that exist anywhere in 
the distributed system. 


belongs to the Spreadsheet Ceil object type, and the wolf be¬ 
longs to the Mammal object type. 

Each type has characteristics, or attributes, associated with it 

along with the opera- 


EVTE 


ACTION SUMMARY 


Pulling diverse systems and ap¬ 
plications together and man¬ 
aging their communications re¬ 
quire some form of mechanism. 
A distributed object manage¬ 
ment system provides a single 
interface to manage the cora¬ 


tions. For example, the 
Mammal type has cer¬ 
tain attributes, such as 
circulatory system and 
skin type, while the 
Window type has other 
characteristics, such as 
menu bars, scroll bars, 
and up and down ar¬ 
rows. 

Types are organized 
into a hierarchy that de¬ 
termines how operations 
and attributes are shared. 


plexities of a heterogeneous 
environment; a uniform frame¬ 
work, based on standards and 
extensibility, to build, integrate, 
and deploy open distributed- 
computing applications; and a 
method for creating location 
independence for client appli¬ 
cations. 



Using the hierarchy, you 
can define a type broad¬ 
ly and then refine it into 
successively finer sub- 
types, each of which in¬ 
herits the attributes and 
operations of its “super- 
type” and adds its own 
unique operations. 

For example, Felines, 
Canines, and Marsupi¬ 
als are all subtypes of 
the Mammal type. These 
subtypes inherit the at¬ 
tributes and operations 
of Mammal* The Feline 


subtype adds its own unique operations, such as Purr and Re¬ 
tract Claws, while the Canine subtype adds others, such as Bark 
and Hunt in Packs. The ability to inherit attributes and opera¬ 
tions greatly reduces repetition within designs and programs, 
and it is one of the main advantages.of an object-oriented system. 

Today’s Classifications 

Object-oriented technology has provided three classifications of 
object-oriented systems that are in the marketplace today. They 
are object-oriented graphical user interfaces (OOGUIs), object- 
oriented databases (OODBs), and object-oriented programming 
languages (OOPLs), 

OOGUIs are usually based on some metaphor from the real 
world, such as the desktop. The GUIs might include objects in the 
form of icons on a desktop that represent items contained in an of¬ 
fice environment, such as a calendar, clock, wastebasket, and 
calculator. OOGUIs on the market today include the Macintosh 
interface, Microsoft Windows, OSF/Motif, DEC windows. Open 
Look, and others. 

To perform actions, you select an icon w ith a mouse. The sys¬ 
tem then sends the icon operations, such as Move, Duplicate, 
Open, and Delete, These operations are separate from the actual 
icon itself and can operate on other icons (i.e., objects) in the 
system. 

OODBs represent and manage objects and their attributes, re¬ 
lationships, and operations. OODBs also enable the creation of ap¬ 
plication-specific models of real-world constructs. 

Complex systems Lhat require actions among objects in the 
system's informational model may also find OODBs useful, as 
may systems with unstructured data requirements (e.g., voice, 
text, and video). Multiple applications can share these objects, and 
OODBs can provide many of the database facilities required 
(e,g, f security, transactions, and recovery). 

The driving force behind OOPLs is to make computers easier 
to use, more visual, more interactive, and easier to program. 
Translating applications specifications to actual code should be 
easier with OOPLs than it has traditionally been. Object-orient¬ 
ed modeling, designing, and programming provide the tools that 
make these goals easier to attain. 

Using the object-oriented approach, you can model solutions 
to organization problems in a real-world way. Fewer trade-offs are 
necessary to accommodate systems, applications, and excep¬ 
tions. 

Distributed Object Management Systems 

Pulling such diverse components together and managing their 
communications require some form of mechanism. Currently, 
each organization that produces and markets an OOGUI, OODB, 
or OOPL limits the number of platforms its object-oriented sys¬ 
tem operates on. In addition, these components usually don’t in¬ 
teroperate with eacli other, A distributed object management sys¬ 
tem (DOMS) addresses this lack by providing the following: 

* A single interface to manage the complexities of a 
heterogeneous environment 

* A uniform framework, based on standards and extensibility, 
to build, integrate, and deploy open distributed-computing 
applications 

■ A mediod for creating location independence for client 
applications 

A DOMS lets you build applications using a standardized in¬ 
terface while reusing the system's existing objects. With the ad¬ 
vent of DOMSes, the Object Management Group (OMG; see 
the text box 'The Object Management Group” on page 125) has 
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The Object Management Group 

CHRISTOPHER M- STONE 


T he Object Management Group 
(OMG) is unique. Let’s face it, 
trying to get computer technolo¬ 
gists and marketers to agree to a 
set of rules for the future of software 
development before economic en¬ 
trenchment dictates direction is an 
anomaly. 

Object technology was bom in the 
basements of R&D labs and has long 
had their altruistic outlook stamped on 
it “Ohjectphobia” has been a disease in 
the ranks of middle and upper man¬ 
agement in vendor and user organiza¬ 
tions for years. Object technologists 
were the ones invited to present their 
views on the last day of the conference 
at 4:30 p,m. 

Armed with logic, mathematics, and 
analogies only a chemistry teacher 
could love, object technology suffered 
from a basic problem in the computer 
industry—too many people of above- 
average intelligence trying to prove its 
worth. The computer industry suffers 
from the tenet that theology and meta¬ 
physics are the 1000 points of light and 
that the consumers, or people that spend 
money, are all test sites. 

What Is the OMG? 

The OMG is a technology-endorsement 
group, not a standards body. What we 
create may become de facto standards, 
but we are not accredited to enforce 
them. We don’t sell software. We dis¬ 
tribute a specification derived from 
commercially available technology that 
has been selected through an arduous, 
open, well-documented process in the 
hope that Ihe membership and indus¬ 
try alike will clone it, develop to it, or 
buy source or binary code from an in¬ 
stance of it. In short, we set down rules 
for object technology that will make 
software development easier, reusable, 
modular, and high-quality. 

Problems? Nothing evangelism 
won’t cure. There is a fundamental 
problem found in any industry trying 
to lay down rules before money talks. 
The lack of applications interoperabil¬ 
ity is the problem. Period. 


The OMG Role 

There is widespread agreement that the 
OMG is trying to move an entire in¬ 
dustry toward the development of in¬ 
teroperable applications. There is not, 
however, agreement as to how this is to 
be done. 

Like any democratic forum, the 
OMG needs the support and commit¬ 
ment of its membership. And as in 
other computer trade groups, jockey¬ 
ing for position is a recreational sport. 
Hie vendor and user communities have 
begun to put their trust and support be¬ 
hind Open Software Foundation, X/ 
Open, and Unix International, Object 
technology needs to be raised to that 
level. 

Evidence: CORBA, 

Object Messaging 
For the first time in the computer in¬ 
dustry, the consensus on the early spec¬ 
ification for a technology has become 
reality. Credit goes to Hewlett-Packard, 
Sun Microsystems, NCR, Object De¬ 
sign, DEC, and HyperDesk for recon¬ 
ciling what many had thought to be ir¬ 
reversibly waning factions-—with the 
winners being the software develop¬ 
ment community. 

Building the Common Object Re¬ 
quest Broker Architecture (CORBA) 
by combining static binding with a dy¬ 
namic application programming inter¬ 
face may appear to be like mixing 
OSF/1 and System V together, but at 
OMG there is the willingness to try. 
OMG’s mission from Day 1 was to fos¬ 
ter cooperation and create industry con¬ 
sensus in advance of the market. In do¬ 
ing so, interface specifications could 
be agreed to early on widiout econom¬ 
ic pressure. 

The Object Request Broker (ORB ) is 
the most significant new approach to 
software standardization since consor¬ 
tium forming came into vogue a few 
years ago. The process of selection that 
is used at OMG, although it is not en¬ 
tirely without flaw, has demonstrated 
that technical merit can overcome bu¬ 
reaucracy. 


In essence, the work is being com¬ 
pleted as OMG is helping to solve 
many of the discrepancies among oth¬ 
er consortia, as we define applications 
development environments onto the 
consortium-driven standards. The 
CORBA will be a fundamental en¬ 
abling technology for distributed com¬ 
puting for independent software ven¬ 
dors, end users, and standards groups 
alike. 

Next Step? 

The next OMG test will involve the de¬ 
velopment of an object model that will 
describe the formalism of an object and 
its use in data management. There are 
academic and semi commercial object 
models everywhere that attempt to de¬ 
scribe a specific function, such as man¬ 
aging devices in network management, 
but no single group has attempted to 
solve the whole problem: reaching an 
agreement on a data model with wide¬ 
spread applicability. 

lust as we were confident that we 
could produce an ORB, we’re confi¬ 
dent that the OMG will produce an ob¬ 
ject model within the next six months. 
In addition, object services for lan¬ 
guages, databases, document-content 
arch i tectu res, an d w i ndow i ng sy s tern s 
w r ill also be starting shortly. Although 
wc don’t believe that this list of tasks 
can be completed in 12 months, it is 
the beginning of true sharing of libraries 
or objects among the development 
community and the eventual end user. 

Detailed information concerning 
OMG membership, mission, and goals 
is available. Please contact Elizabeth 
Jewitt, Member Relations, OMG Head¬ 
quarters, 492 Old Connecticut Path. 
Framingham, MA 01701. (508) 820- 
4300; fax (508) 820-4303, 


Christopher M. Stone is president atid 
a founder of the Object Management 
Group (Framingham, MA L Prior to the 
founding of OMG , he was group man¬ 
ager and director of software products 
at Data General, You can reach him 
on BIX c/o “editors, ” 
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sponsored the Object Request Broker. The ORB is the kernel of 
a standardized DOMS and provides interoperability (see figure I). 

The ORB enables clieni applications to seamlessly access ser¬ 
vices and other objects regardless of where they reside. To un¬ 
derstand DOM more fully as the solution to open distributed 
computing, you need more technical details. 

The Technical View 

In its simplest definition, an object would be the specific ease 
(or instance) of a generalized software template. This template is 
just a mechanism for describing some entity. Its form is open-end¬ 
ed, so it’s extremely flexible. 

When a template layout is defined in the system, it's called a 
class. When the fields w ithin that template are filled in with spe¬ 
cific information, that instance or instantiation of the class tem¬ 
plate is an object. There fore, a class describes the set of specific 
implementations or instances called objects. 

For the purposes of this article, fill assume that a class template 
consists of a set of attributes and a set of methods. Attributes 
can be simple data items like integers or character strings, or 
much more complex data like files (in ihese cases, the attributes 
are pointers to those items). 

The methods can be anything from compiled subroutines writ¬ 
ten in a conventional programming language like C to code writ¬ 
ten in interpretive languages, or even to shell scripts. When these 
template Fields are filled in with specific data, the template be¬ 
comes an object. 

The ORB and DOM 

The ORB represents the core of DOM. It can be viewed as a net¬ 
work operating system with one basic command, EXECUTE. 
The format of this command would be something l ike EXECUTE 
[object_name, method, parameter!, parameters, 

. . ., parameter!!]. 

The job of the ORB is to locate the named template (the object), 
start the specified operation (the method), and pass it the pa¬ 
rameters it needs. Since objects can exist anywhere on a net¬ 
work, you can locate them via a name service or a unique iden¬ 
tifier—a handle. 

The ORB also needs to provide other capabilities associated 
with object-oriented systems. While these concepts have fancy 
names te.g., subclassing, inheritance, and polymorphism), they arc 
simple to understand in the context of the software class tem¬ 
plates. 

Subclassing is when you tell the system to make a copy of a 
template but give it another name. You can revise the behavior of 
any of the copied (i.e.. inherited) methods and then add some 
new methods and attributes of your own: this is called special¬ 
ization. 

In specializing a template, you create a new version of the 
class—it is similar to the original class but different. It lets you 
take advantage of something previously developed, possibly for 
a different purpose, and modify it to suit the new function. This 
mechanism provides the reusability benefits of object orienta¬ 
tion and promotes cost-effective software systems that are easi¬ 
er to develop, maintain, and enhance. 

A variation on this theme is to substitute a different method but 
with the same name as one in the original template. Since meth¬ 
ods arc invoked by name, this allows you to leave your applica¬ 
tion unchanged yet still receive the benefits of the modification. 
This process is known as overriding. 

The ability to override allows you to maintain a consistent in¬ 
terface while hiding the differences in implementation. This ca- 
pab i 1 i ty is called polymo rph ism , 

Any object-based system needs to support these capabilities, as 


well as an ORB. So how are they provided? Simply by including 
some primitive (root) templates (base classes) as part of the ba¬ 
sic ORB. Built into these base classes are methods that provide 
the functionality of subclassing, inheritance, and polymorphism. 
In other words, you would use a command line like EXECUTE 
[ ba se_c lass_name, subc 1 as s_method , paramet er 1= 
new_elass_name, . . . ]. 

Using the same EXECUTE command to invoke the subclass or 
substitute method now provides basic object-oriented functions. 
In fact, by adding more of Lhese intrinsic operations to the base 
classes, you can continue to enhance the system's capabilities 
and make them available through the same simple interface mech¬ 
anism. 

These built-in objects are predefined classes, or templates, 
manipulated by the same basic interface. Since you can change or 
replace these classes, even the system's basic capabilities can 
be modified and extended. 

This ability raises a couple of interesting questions: 

L If the base classes provide the basic object-oriented Func¬ 
tionality and the ability to create, inherit, and override classes 
and objects, how do you create the base classes in the First place? 

Have a bootstrap process that loads an initial set of classes. 
This process exists and is easy to use with something called the 
1 nterfa.ee./1 mp 1 ementati on Defi nition Language compiler, 

2. If you can redefine the system's basic functionality, how 
do you maintain compatibility ? 

Develop a standard For these basic functions and classes (the 
role the OMG is expected to play), The base classes and their 
object life-cycle methods are known as a type repository , For 
compatibility and true interoperability among different imple¬ 
mentations of an ORB, a standard for these classes and meth¬ 
ods must be created. 

Dynamic Integration 

So now you have a mechanism for wrapping (or encapsulating) 
a template around any collection of data (attributes) and pro¬ 
grams (methods) and treating it as a manageable entity called 
an object. And you have the first definition of a specific tem¬ 
plate format called a class, and all implementations of that tem¬ 
plate (with specific data and code filled in) called instances, or ob¬ 
jects, of that class. 

Data can be simple numbers or complex bit maps. Code can be 
compiled language modules (e,g., C) or interpreted scripts. 

Objects have names and can be anywhere on a network using 
a name service. You can build complex client-server applications 
by creating servers that these templates describe, and clients can 
access these services by invoking their methods through the ORB. 

If you build applications in this manner, you can move the 
pieces around easily, make changes to services without affecting 
the clients, prototype using files and scripts, and replace them 
with more efficient implementations using compiled code. 

In addition, if you develop a class template, you should be 
able to modify or add new code without bringing the system 
down or affecting already-running applications. This is known as 
dynamism. 

The system should be able to select which of multiple methods 
(with the same name) to use based on user preferences (whatev¬ 
er machine you're running on that day, language preferences, 
and other cultural or system preferences). This is referred to as 
context-sensitive method binding. 

You (or the client application) should be able to ask the object 
to describe itself—its methods, the parameters required, and its 
attributes. Thus, by exploration, new capabilities and services 
can be discovered and used at run Lime. This is a capability of dy- 
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News for small computer users: 

Blackout protection for just $169! 



At last! A real-value Standby 

BEST has made finding an SPS 
with real value easy. If you've made 
the decision that all you need is basic 
power protection, take a look at our 
new Pal riot " Standby Ftower System. 
Patriot, available in sizes from 250 to 
850 VA, provides great performance 
at the lowest cost — just $169! 

Blackout protection on a budget 

Patriot offers reliable backup power 
It’s a new power protection solution 
from Best Power Technology, Inc., 
the world's leading manufacturer of 
si ogle-phase UPS, Patriot features: 
Exceptional lightning and surge 
protection. Patriot passes ANSI/ 
IEEE C62.41 Categories A and B 
tests. It also passes rigorous UL 1449 
tests for surge suppression — few 
standbys can say this. 

Full-time EM1/RFI noise filtering. 
Patriot filters electrical noise that 
locks up your computer and 
scrambles your data. 

High voltage protection. Patriot 
steps in to prevent high voltage from 
damaging your computer. No other 
standby offers this feature. 

Output designed For computer 
loads. Patriot’s backup power is 
designed for switch-mode power 
supplies. 

Safe, assured transfer time. Patriot 
transfers to inverter in four milli¬ 
seconds or less. A proprietary 
m icroprocessor-control led detection 
system ensures quick, reliable opera¬ 
tion that keeps your system running 
during a power failure. 

Interface Port for LANs and multi¬ 
user systems. Patriot has an interface 
port (450 VA model and larger) that 


lets it trigger an unattended, orderly 
shutdown on many computer systems. 
Status indicator and alarms. 

Patriot's two audible alarms and 
triple-mode status indicator light 
warn you of overloads and low bat¬ 
tery runtime. 

The Double Lifetime Warranty 

WeTe so sure Patriot stops any 
surge that weTe offering an incredi¬ 
ble Double Lifetime Warranty! It 
covers our surge suppression circuitry 
from failure as long as you own your 
Patriot. If Patriot ever fails to protect 
the equipment plugged into it from 
lightning, surges, or spikes, we’ll 
replace it and repair the protected 
equipment. Certain restrictions apply. 
Ask for details. 


We’re your Pbwer Partner , * , 

We've always been trendsetters 
in the power protection field. Now 
we're your total Pow F er Partner, offer¬ 
ing everything from advanced surge 
suppressors, to standby power sys¬ 
tems, to on-line uninterruptible power 
systems, at prices you can afford. 



Everything you need to choose the right 
power protection devices. 


Express-order service 
Order a Patriot now! 
800-356-5794, ext. 3494 

Yoifll receive a copy of our FREE '"Guide to 
Ptxwer Problems. ,+ Learn to spot and solve your 
power quality problems. 



Best Power Technology, Inc. 
P.Q Box 280 - Necedah, WI 54646 
Toll-Free 800-356-5794. exi. 3494 


fU.S A fciid Canadal 

Telephone (6081 565-7200, ext. 3494 
Telex No. 701934 (Best tower VD) 


Which Patriot fits your needs? 

Patriot 

Model 

Capacity 

(VA/Watts) 

Runtime 

Full/Halt 

Load 

Dimensions 
(in inches) 
H/W/D 

Weight 
(in lbs.) 

Output 
Receptacles 
Oty, Type 

Price 

SPS 250B 

250/170 

1QM/3QM 

7/5.5/11 

18 

2 

5-15R 

$169 

SPS 450B 

450/300 

5M/15M 

7/5.5/11 

21 

4 

5-15R 

$279 

SPS 650B 

650/430 

5M/15M 

7/5.5/16 

25 

4 

5-15R 

$449 

SPS 850B 

850/600 

5M/15M 

7/5.5/16 

30 

4 

5-15R 

$599 


We can ship you a Patriot via UPS or Federal Express! 
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SOFTWARE WITHOUT WALLS 


ADVANCED INTERACTIVE 
CLIENT-SERVER APPLICATIONS 


Machine A 


Machine B 

Motif 


Object FOO 

i 

Client 

application 

Method: display 

Methodxalc 

1 

r 



Open Look 


Windows 


Motif 


Multiple 

implementations 
of method:display 


Figure 2: In this example of a client-server application, a client 
application is running on one CPU and operating system (ma¬ 
chine A ), with some additional object services (in this case, 
calculations) running on a different machine (machine B). The 
client application has discovered the object handle of object 
TOO. The implementation of TOO resides on machine B , and 
the calc operation is available for it. The client application is¬ 
sues a request to TOO for operation calc. The ORB on ma¬ 
chine A routes the request to the ORB on machine B, which se¬ 
lects the correct method and returns the results to the client 
application. Next , the client application issues a display re¬ 
quest for TOO, which is automatically routed to machine B, 
where the local ORB determines the display method required 
for display of FOO on machine A and returns the appropriate 
file to machine A for execution. 


namism. And finally, all this software should be portable across 
different hardware, operating systems, and networks. 

DOM Examples 

Object queries: Data-intensive applications (e.g., typical com¬ 
mercial on-line or database applications) require efficient query 
mechanisms to retrieve attribute information about a particular ob¬ 
ject or about every object in a group. Since the object types in a 
system must be able to change dynamically, the DOMS supports 
a query mechanism. 

The DOMS 7 s query mechanisms let you specify the attributes 
desired at run time instead of having to code their names into 
procedure calls. For example, if there are 50 objects of a certain 
type and the application needs five attributes from each object one 
dynamically constructed DOMS survey call will return all the 
data. 

Legacy expansion : DOMSes should at least provide mecha¬ 
nisms for building new applications. In addition, they should 
provide a mechanism for integrating previously existing appli¬ 
cations and data. The encapsulation of existing applications and 
data as objects is known as legacy expansion. 

One way to provide this functionality is through an encapsu¬ 
lation facility that uses interpreted scripts and languages. You 
need not write and compile code to encapsulate existing appli¬ 
cations. 

“User-centric” applications: Interactive, graphical applica¬ 
tion environments let you customize and adapt the software with¬ 
out programmer intervention. Such environments support incre¬ 
mental learning, discovery, change, and growth. This capability 
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will be required in future advanced desktops, office-automation 
systems, and workgroup applications. 

The system must be able to accept modifications and the cre¬ 
ation of “meta-applications" built of component objects without 
affecting either the diem code or its own ability to remain oper¬ 
ational during the changes. Yet the system must also protect all 
objects and prevent or restrict changes if security so dictates. 

The ability to support user-centric applications is what differ¬ 
entiates a platform capable of dynamic operation from one that im¬ 
plements a CORBA (Common Object Request Broker Archi- 
tecture)-compiiant dynamic invocation to static functionality. 
The HyperDesk DOMS provides both dynamic invocation and dy¬ 
namic operation. 

Advanced interactive client-server applications: Applications 
need the ability to operate across a diverse mix of hardware and 
software platforms. For example, in figure 2, a client applica¬ 
tion is running on a particular CPU and operating system (e.g., a 
Sun Spares tali on with SunOS and Motif) with some object ser¬ 
vices (maybe a CAD object) running on a different machine 
(e.g., a Cray supercomputer). This type of applications architec¬ 
ture requires calculation services from objects and mechanisms 
to display the resuks of those calculations. 

Using a DOMS, it's easy to separate the object’s operations into 
those that are display-independent and those that are display-de¬ 
pendent. Moreover, once this separation is made, the system’s 
knowledge of the client context makes it possible for the ORB to 
select the correct display method. This eliminates the need to 
write environment-specific code. 

In this example, the ORB determines that the appropriate dis¬ 
play method is for the Motif environment on machine A and re¬ 
turns a Motif user-interface-description file to machine A for 
execution. The class-definition object can have multiple display 
methods stored with it. For instance, it can have one for each 
display environment (e.g,, Motif, Open Look, and Microsoft 
Windows). 

Software Without Walls 

To create the type of open distributed computing described here, 
you need a complete DOMS with an advanced suite of tools and 
services that complements an OMG-eompliam ORB. A com¬ 
plete DOMS bridges the operating-system, applications system, 
and communications protocol void that exists today and enables 
you to bring applications and systems together into a cohesive unit. 
Some of the advantages of a complete DOMS are as follows: 

* Your organization can retain its existing hardware and 
software assets while integrating new applications and 
solutions easily and seamlessly. 

* You can take advantage of the extensibility and reusability of 
objects to cut down development time and deliver distributed 
applications more easily. 

* You can integrate existing applications economically. Even 
large legacy applications written in COBOL or FORTRAN 
can be encapsulated within a single object, preserving past 
software investments. 

With DOM, building and integrating open distributed appli¬ 
cations is practical. You can gain simplified access to information, 
wherever it is—giving your company a competitive advantage. 
Software without walls is no longer a promise; it’s a reality. ■ 


Herbert M. Os her is president of HyperDesk Carp . (Wes thor¬ 
ough MA), which develops distributed-computing software based 
on object management technology. You can reach him on BIX c/o 
“editors ." 









































And what a computer! Choose from 
286 and 386SX models in a variety of CPU 
speeds. Specify up to 4MB of RAM. Your KNS 
comes standard with SuperVGA adapter. 3.5“ 
floppy disk drive. 2 serial ports. 1 parallel port and a 
16-bit expansion slot-ail housed in a lightweight, 
portable, AT-style keyboard. 

A network interface card can be installed in the built-in 16-bit expansion slot; installation is 
quick and easy. And. KNS is compatible with most popular network operating systems. 

We changed the shape of computing and the KNS will change the way you add workstations 
to your network. 

"ULTRATEK-Everything for the LAN Builder" 

ULTRATEK Products, Inc. 

Distributed by: AIC (U.S.A.) • (714) 894-1675 AIC (U.K.) 081-961-9661 


WE CHANGED THE 
SHAPE OF COMPUTING... 

We put the best features of your favorite 
computer into a keyboard. 


Before KNS 
(Keyboard Network 
Station), when you 
purchased a computer 
system, the manufacturer 
threw-in the keyboard. Now, 
when you buy a KNS keyboard, 
we'll throw-in the computer. 
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DEGAUSS 



T560i 


Yes, ft displays images that crisp. Yes, it does 
conform to the strict new Swedish MPR II and 
TCG guidelines, the world's toughest VLF and 
ELF emission standards. Yes, it does 
have an intelligent front control panel. 

Yes, ft is a NAN AO monitor. And the 
closer you get, the better we look. 

Take a dose look at the increased 
darity and brightness of Trinitron 
technology through graphic appli¬ 
cations such as CAD, Desktop Publishing 
and Windows, and see their true colors. 


With flicker-free 1280 x 1024 ultra high resolu¬ 
tion and .26mm trio pitch, the 17-fnch FLEXSCAN 
T560i gives you more work space without sacrific¬ 
ing desk space. For those who prefer a 
larger work area, the FLEXSCAN T660i's 
20-inch screen size is ideal. 

With the innovation and ergonom¬ 
ics of NANAG's FLEXSCAN T-Series 
monitors, no other monitor can come 
dose. That's why the 
TS60t won the 1991 BYTE 
AWARD OF DISTINCTION. 



reeoi 



Take a closer look at your nearest 
NANAO dealer today, or for more 
information call NANAO. 

NANAO 

1-8DM00-5202 

1-310-325-5202 (CA) 

Fax: 1-310-530-1679 


Tfiw&iw. M/wxtoiw and. FLEXSCAN a re &a£femarta of ihcir iwpedls* companies ’Saleflite' image* uaalad by (wry D. FFynn. Design Engineer, Cocoa Beach. FL. 'Lunar Landing* wealed by Des»gn VaualiiaEkm Group, McDonnell Dougin Space Systems Company 
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System Bus or 
System Bottleneck? 

Whatever happened to EISA and the Micro Channel? 

TREVOR MARSHALL 


I BM has taught us that compatibility is the single most 
important attribute for a mass-market bus. Without com¬ 
patibility, there is no incentive to produce the innovative, 
third-party peripherals that have largely determined what 
we can expect for today's personal computers. 

The second most significant characteristic is speed. The 
bus must be fast enough to transfer data from modem high¬ 
speed peripherals to the host CPU with no noticeable degra¬ 
dation in system performance. 

The original IBM XT was shipped with a very limited 8-bit 
expansion bus. It was not long before add-in cards started to 
tax its capabilities, so, with the release of the IBM AT, this 8- 
bit bus was widened to 16 bits and increased functionality 
was added. This created a clumsy (but standard) protocol now 
dubbed Industry Standard Architecture (ISA). 

Four years ago, IBM announced with great fanfare that it had 
created the most advanced bus a desktop computer would 
ever need. It was called the Micro Channel. Soon after, a con¬ 
sortium of I BM competitors announced its own “perfect” bus, 
dubbed EISA (for Extended ISA). Both of these buses were 
claimed to be extensible, to have much higher performance 
than ISA, and lo be its obvious successor. 

Yet despite the claims (and hopes) of both EISA and Micro 
Channel promoters, neither architecture has managed to take 
a significant share of the market. Less than 5 percent of PC- 
compatible machines sold worldwide use the EIS A bus. The 
remainder are mostly still ISA (AT-bus) compatibles. The 
Micro Channel has made an impact, but primarily in applica¬ 
tions where bus speed is not a factor, such as point-of-sale 
terminals and data-enhy stations. Consequently, the volume of 
Micro Channel add-in boards sold is still small. 

Mastering the Buses 

The XT bus was designed to complement a 4.77-MHz 8088 
processor. It did that job well, delivering adequate transfer 
speeds for the add-in adapters of that day. 

By the time the AT was released, it was becoming evident 


that microcomputers were soon going to catch up with the 
performance of the minicomputers and mainframes that still 
dominated computing. Consequently, the designers of the AT 
enhanced the XT bus by adding more DMA channels, more in¬ 
terrupts, and, most important, a 16-bit data bus. And they did 
this while retaining downward compatibility with the XT bus. 

The AT bus proved adequate tor the types of add-in adapters 
needed to complement the performance of an AT-cIass ma¬ 
chine. The bus structure was reverse-engineered, muldsourced, 
and dubbed the ISA bus. 

Both the Micro Channel and EISA designers sought to 
overcome some of the limitations remaining in the ISA design. 
First, they provided a 32-bit data path to match the newly 
emerging 32-bit pro¬ 


cessors, such as the 386 
and 486, Second, they 
paid a lot of attention 
to increasing the data 
transfer rates by more 
tightly specifying the bus 
transfer protocols. Third, 
they gave both buses con¬ 
siderable capability to 
support multiple bus mas¬ 
ters. 

A bus master is anoth¬ 
er, usually peripheral, 
processor that plugs into 
die bus yet can access the 
host processor s memory 
and usually all the system 
peripherals as well.You 
need bus-masteT capabil¬ 
ity if your system is go¬ 
ing to support intelligent 
drive controllers, such as 
those used in high-end 


KJVTE 


ACTION SUMMARY 


What does bus mastering have 
to do with EISA and the Micro 
Channel? A bus master sup¬ 
ports intelligent drive con¬ 
trollers, image-processing func¬ 
tions, and a host of other 
leading-edge applications. It 
can transfer data from a pe¬ 
ripheral card without affecting 
the CPU control program. EISA 
and Micro Channel both permit 
such concurrent processing; 
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SYSTEM BUS OR SYSTEM BOTTLENECK? 


Signals on the Wire 


A transmission line is a wire down 
which a signal from the CPU 
propagates to a peripheral The 
simplest case, where only resis¬ 


tive terminating elements exist, is 
shown in figure A {see reference I). 

A 5-volt source with a series damp¬ 
ing resistance of Zq/ 4 ohms (Zq is the 


characteristic impedance, typical of 
most printed circuit board conductors) 
feeds the bus wiring. A typical on a 
printed circuit board is 50 to 150 ohms 
(see reference 2), The peripheral ter¬ 
minates the bus with an effective re¬ 
sistance of 5 x Z 0 ohms. 

Due to the loss in these resistances, 
only 4.7 V of the 5-V TTL high level 
that the CPU generates will be avail¬ 
able to drive the peripheral. Because 
of signal reflection, you can't decrease 
the series resistance to transfer more 
energy along the bus. 

Consider an 8-inch bus. When the 
CPU's signal reaches its far end, some 
of the energy is reflected to the source, 
giving rise to a theoretical waveform 
(see figure B). The voltage on the bus 
oscillates around the final value. If the 
oscillation grows too great, it exceeds 
the threshold value at which a logic de¬ 
vice (e.g., a bus receiver) is triggered to 
change state. The receiver may then 
change its output value based on a false 
input generated by circuit ringing. Usu¬ 
ally, the circuitry will fail to work prop¬ 
erly, buL sometimes the system can read 
the false value as a valid bit. In the real 
world, there is capacitance, not just 
pure resistance, to drive. 

Figure C is an early ISA clone's sys¬ 
tem clock (pin AXX) measured at the 
end of the bus. The signal badly over¬ 
shoots the 0-V level and, in fact, reach¬ 
es a negative voltage of about -3 V. 
Then the signal “rings” back to a level 
of about 0,8 V, causing most logic gates 
to malfunction. 

On the positive transition, almost no 
overshoot occurs, although the peak 
voltage is only 3 V — much less than 
the theoretical 5-V maximum. The dif¬ 
ference is due to an asymmetrical driv¬ 
ing impedance. 

The designer of the bus in figure C 
mistakenly used a very fast buffer de¬ 
vice (a 74F245) to drive the clock 


A TYPICAL TRANSMISSION-LINE 
BUS STRUCTURE 


R s = 12.5 

-A/W-h-Q] 


Zo = 50n 


s 

Near end 



R l = 250ft 


f _ 12.5-50 _ nR 
r s= 12.5 + 50 “ "° 6 


250 - 50 
250 + 50 


= 0,6666 


Figure A: The electrical model of what seems like a simple line of copper on a 
circuit board. The input signal (in this case , a typical 0- to 4.7-Vlogic 
transition) is modeled as the voltage source (V s ) for the transmission line , It 
must drive not only the relatively docile loads of pure resistance (R sf the source 
resistance, and R Ly the load resistance} but also the more difficult 
reactive components Z G (characteristic impedance of the transmission line), r L 
(normalized impedance of the load), and r a . (normalized source impedance). 


WAVEFORMS AT 
NEAR AND FAR END OF BUS 



Figure B: A logic 
transition occurs at 
the near end of a bus 
at time 0 and arrives 
at the far end at IT, 
with significant over¬ 
shoot. The overshoot 
propagates back to 
the near end and 
changes the voltage 
there. The refections 
travel up and down, 
decreasing, until at 
ST the bus settles 
near its final logic 
level, 


network servers. It is also useful in many industrial applications, 
such as image grabbing and image processing. 

The ISA bus can only support bus masters if they are set up as 
DMA controllers. This limits the data throughput to around 1.5 
MBps. In addition, the host CPU is usually halted during any 
bus-mas ter transaction. 

A bus master should be able to, for example, transfer data 


from another peripheral card without affecting the control program 
running on the host CPU. EISA and Micro Channel both permit 
such concurrent processing; ISA does not 

Speed Limits on Buses 

The speed of light limits how fast signals can propagate down 
a bus structure. But today’s buses operate nowhere near this 
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SYSTEM BUS OR SYSTEM BOTTLENECK? 


CLOCK WAVEFORM 
FROM A 

POOR PC CLONE 



20 ns/div 


Figure C: This oscillograph is taken 
from an early ISA clone , It 
shows the system dock (pin AXX) 
measured at the end of the bus 
and severe overshoot 


directly, without any series-damping 
resistor. The output impedance of this 
buffer (which should be greater than 
Zy/2 to control overshoot) is extremely 
low when the signal goes from high to 
low (the pull down cycle) but fairly 
high when the signal goes from low to 
high (the pull up cycle). 

If a slower logic gate had been used, 
the designer w'Quld have achieved faster 
system operation overall, less overshoot 
would have occurred, and the final volt¬ 
age would have been achieved more 
quickly. This is what happens on the 
positive side, which is only half as fas! 
as the negative. On die negative side, 
the signal achieves the steady-state lev¬ 
el almost instantaneously. 

The oscilloscope lime base was set 
for one horizontal divison every 20 
nanoseconds with die CPU speed at 50 
MHz. So, here is a bus where one hand¬ 
shake transaction would make a mod- 


MAC IIFX NUBUS OSCILLOGRAPHS 




20 ns/div 20 ns/div 


Figure D: (1) An oscillograph taken at the far end of a Mac Ilfx NuBus, with just 
two cards (the test card and the video card) plugged in * A small amount of over¬ 
shoot is present, hut not enough to cause logic to malfunction , The rise and fall 
times of the signals are quite fast, and the ultimate signal levels are very close 
to 0 and 5 V. (2 ) Another measu remem from the far end of a Mac Ilfx NuBus — 
but this time every slot on the bus has been filled. The rise and fall times have 
now been reduced by the extra loading of the four additional peripheral cards , 
and the overshoot and settling are insignificant compared to the transition 
times . This performance is typical of a bus designed using the best technology 
available today. 


em CPU w r ait almost a full cycle for it 
to complete. ISA, Micro Channel, and 
EISA buses require at least diree trans¬ 
actions in every bus transfer cycle. 

In an optimally designed system, 
these transactions occur much faster. 
Parts l and 2 of figure D are taken from 
a Mac Ilfx NuBus. Part 1 was taken at 
the far end of the bus, with two cards 
(the test card and a video card) plugged 
in. A little overshoot exists, but not 
enough to cause logic to malfunction. 
The rise and fall limes of the signals 
are fast, and the ultimate signal levels 
are close to 0 and 5 V. The two signals 
shown are the system clock and start. 

Part 2 was taken under the same con¬ 
ditions, but Lhis Lime with every bus 
slot Filled. The extra loading that the 
four additional peripheral cards impose 
has reduced the rise and fall times, and 
the overshoot and settling are insignif¬ 
icant compared to transition times. This 
performance is typical of a bus de¬ 
signed using today's best technology. 

So, the fastest dme in which a trans¬ 
action can occur seems to be 10 ns; 20 
ns would be safe. So you can expect 
an ISA, EISA, or Micro Channel bus 
to manage one transaction every 30 to 
60 ns using interface chips like the 
llfx’s. Thus, even the fastest bus trans¬ 
action will take between one and two 
instruction cycles on a 33-MHz CPU. 

Editor’s note: All oscillographs repro¬ 
duced here are 20 ns per division hor¬ 
izontally and 2 Vper division vertical¬ 
ly. Equipment used for testing bus 
signals was as follows: oscilloscope — 
500-megasample-per-secottd Fluke dig¬ 
ital scope; probes — / 00x resistive 
probes, 1500-MHz bandwidth, Philips 
PM89J2 , 

REFERENCES 

1. Arabi, Tarif* National Semiconduc¬ 
tor Application Note 707, 

2, Jordan, Edward, ed. Reference Data 
for Engineers: Radio, Electronics, 
Computer and Communications, 5th 
ed., pp. 22-25. Indianapolis: Howard 
Sams, 1985. 


fundamental limit, do they? On the contrary. 

An electrical signal travels down a perfect bus at about 7.86 
inches per nanosecond. A 33-MHz CPU executes instructions 
as fast as one every 30 ns* Thus, if this CPU sent out a request on 
a perfect bus to a perfect peripheral, you would lose one complete 
computational cycle for every 20 feet the signal had to travel 
Naturally, in our imperfect world, tilings are much worse. To 


comprehend the fundamental performance limits for buses, you 
need to understand something about transmission-line theory 
(see the text box “Signals on the Wire 1 ’ on page 132). 

Since bus physics fundamentally limits bus speed, the only 
easy way to improve the data transfer speed is to increase the 
width of the data bus (Le„ the number of data bits that can be ex¬ 
changed for each set of bus transactions) or decrease its length. 

continued 
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SYSTEM BUS OR SYSTEM BOTTLENECK? 


Compatible May Not Mean Easy 


I recently tried to install one of the 
new low-cost fax-modem cards into 
a Hewlett-Packard 486 EISA-based 
computer. The EISA bus is com¬ 
patible with ISA, right? So you just 
plug in the ISA card and it should work, 
right? Wrong, 

I plugged in the Fax card and in¬ 
stalled the BitFax software as described 
in die manual. When I ran the program, 
it informed me that no fax card was 
present, 

A check of the manual showed that 
ah the DIP switches were set correctly 
for COM3, so there shouldn't have 
been any clash with the hardware al¬ 
ready installed in the computer. Then 
inspiration struck me. 1 remembered 
seeing a press release about EISA doing 
away with the need for “complex” DIP 
switches and replacing them w ith a set¬ 
up program. Referring to the HP man¬ 


ual confirmed that the EISA machine 
would not recognize the ISA add-in 
card until it had been “installed' 1 and 
that I w'ould need an Adapter Configu¬ 
ration File from the add-in's manufac¬ 
turer before the EISA bus could recog¬ 
nize the fax card, 

I borrowed a copy of die EISA Pro¬ 
grammers Reference Manual from HP 
and, over the course of an hour or so, 
learned yet another programming lan¬ 
guage, wrote the Adapter Configura¬ 
tion File, and got the fax card up and 
running, A call to HP technical support 
later revealed that HP could send me 
a file containing a set of common 
adapter descriptions. If a card is suffi¬ 
ciently similar to a “common’* adapter, 
then that file would have worked. 

Bui why? Why couldn’t I just plug 
the card in and have it work? 

From day I of the IBM announce¬ 


ments, I had fully understood the pro¬ 
prietary nature of the Micro Channel 
bus. It was obvious that if 1 chose lo 
go the Micro Channel path to higher 
performance, I would have lo buy spe¬ 
cialized adapter cards, there would be 
fewer sources for them, and they would 
be more expensive. But I never antici¬ 
pated that EISA would have similar 
barriers to the free-market economics 
that have made personal computer 
technology such a success. 

Luckily, now that third-party (clone) 
vendors are starting to ship EISA ma¬ 
chines, software has been written to 
ease the installation task. Most clones 
now ship with installation software that 
scans the bus, looking for I/O ports and 
memory maps that it recognizes, like 
the COM pons on a fax adapter. If you 
have a nonstandard peripheral, howev¬ 
er, you are still out of luck. 


With today’s driver technology, a 32-bit bus can achieve a data 
rate of about 60 MBps, a 16-bit bus can reach about 30 MBps, and 
an 8-bit bus can attain about 15 MBps. 

The PCX! Consortium has been formed to define a variant of 
the EISA bus that is better able to serve the needs of scientific, en¬ 
gineering, industrial, and other power users. It has extra undefined 
pins capable of carrying signals between cards on high-speed 
local buses. These pins can also be used to carry Data Transla¬ 
tion’s (Marlborough, MA) DT-Connect bus architecture. The 
DT-Conneet bus can transfer data at a rale of 100 M Bps using 
standard 74FCT bus-driver ICs« 

Bursts and Streams 

To reduce the number of signal transactions needed per data 
transfer, you would use so-called burst or streaming data modes. 
The data rates that the Micro Channel and EISA promoters quote, 
40 MBps and 33 MBps respectively, are possible only with data 
streaming. 

The problem is that for data streaming, the data needs to be of 
a continuous nature. Data from a drive controller is often con¬ 
tinuous. But die speed of data being sent to a video card is more 
likely to be determined by CPU processing speed, and the data’s 
transfer is usually performed in the slower single-transaction 
modes. 

For example, a typical 8-bit ISA bus achieves a data rate of only 
about 1 MBps in practice—10 percent of the theoretical maxi¬ 
mum. Its primary limitations are the response time of the cards in 
the bus and the nature of the motherboard logic, which uses wait 
states to slow down the bus to synchronize with its own internal 
response times. These limitations apply equally to wider buses and 
to EISA and Micro Channel implementations. 

I recently checked the relative speeds of a 16-bit Ethernet 


adapter card and an H-hiL version of the same product. The 16-bit 
curd provided only a 20 percent performance improvement. You 
don't need to use an advanced EISA system when the primaiy lim¬ 
itations are still processor- and network-related. 

The Compatibility Factor 

Compatibility among the ISA, EISA, and Micro Channel sys¬ 
tems implies, at least, that software designed to run on ISA ma¬ 
chines will run the same way on EISA and Micro Channel sys¬ 
tems. By and large, this has proved to be true. 

In addition, compatibility implies that you can expect hardware 
designed for the Micro Channel to run in any Micro Channel 
machine and, similarly, EISA-designed hardware should run in 
any EISA machine. EISA promoters also claim that ISA adapter 
cards will run in an EISA machine (see the text box “Compatible 
May Not Mean Easy” above). 

However, some problems have occurred that have delayed 
achieving compatibility within Micro Channel systems. The ear¬ 
ly interface chip from Chips & Technologies (the 6311) worked 
fine in the I BM PS/2 Model 50, but it did not work well with 
the later Models 70 and 80 because the lOCHRDY signal oper¬ 
ated incorrectly (see the text box “Which Micro Channel Is It?” 
on page 136). 

Thus, some manufacturers who embraced the Micro Channel 
early in its development had to redesign their Micro Channel 
products at an early stage in their life cycle. Not only did this 
reduce the number of available adapters, it also increased their 
cost. But these early problems have been overcome, and both 
Micro Channel and EISA have now achieved the levels of hard¬ 
ware compatibility expected of them. 

However, with the RISC System/6000 series of RISC work¬ 
stations, IBM introduced a Micro Channel with a larger physical 
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I can’t believe it’s not UNIX 




Sean Fulton, UNIX Today! 


Take it from the critics, Coherent 
is so dose to UNIX, you won't 
believe your eyes. Or the price. 
“Mark Williams Co . seems 
to have mastered the art 
of illusion; Coherent comes 
so fully qualified as a UNIX 
done , you find yourself thinking 
7 can't believe it's not UNIX? ” 

-Sean Fulton, UNIX Today!, 
November 26,1990 

“...(Coherent) may be the best thing 

that has happened to UNIX yet.” 

- William Zachmann, PC Week, 
November 5,1990 

“If you want to come as close as you 
can to real UNIX for a low price, 

COHERENT can't be beat" 

-Warren KeuffeJ, Computer Language 
Magazine, November 1990 

“If you want a UNIX-like develop¬ 
ment and learning system for less 
than $100,. J don't see how you can 
go wrong with Coherent ” 

-David Fiedler, BYTE Magazine, 
November 1990 

OVER 30.000 USERS. 

AND MORE EVERY DAY! 

Why is Coherent now the 
world’s best-selling UNIX done? 



MWC SCO 

COHERENT XENIX 286 
Version 3.2 Version 232, 

No. of Manuals 

1 

8 

No. of Disks 

5 

21 

Kernel Size 

64K 

198K 

Install Time 

20-30 min. 

3-4 hours 

Suggested Disk Space 

10 meg 

30 meg 

Min. Memory Required 

640K 

1-2 meg 

Performance* 

38.7 sec 

1003 sec 

Price 

$9995 

$1495.00 


*Byie Exed benchmark, 1000 iterations an 20 MHZ 386. 

Hardware requirements; 1.2 meg 5 W or 14 meg Vh" floppy, 

2nd hard disk. 


NEW RELEASE 3.2 

* 99 . 95 * 

Because like the original UNIX, 
Coherent is a powerful, multi-user, 
multi-tasking development system 
with a complete UNIX-compatible 
kernel and C compiler. 

Features include Lex and Yacc, 
a vi editor, SCSI support and UUCP 
capabilities. 

And Coherent comes with a full 
set of over 200 UNIX commands 
including text processing, program 
development, administrative and 
maintenance functions. All of it fully 
documented in our highly acclaimed 
1200 page manual. 

WHAT UNIX WAS MEANT TO BE. 

Unlike current versions of 
UNIX, Coherent is lean and efficient. 
Small and beautifully powerful, the 
way UNIX was originally designed 

Coherent runs on affordable 
286 as well as 386 and 486 based 
IBM-PCs and compatibles with 
space to spare. Enough space to keep 
DOS co-residing on your hard disk. 

And it's so fast to install, so fast 
to leam and just so fast, Coherent 
leaves UNIX in the dust. 


HARD TO BELIEVE? 
rr KEEPS GETTING BETTER. 

like Coherent, all Mark 
Williams products are incredible 
values. Including regular updates 
with new and enhanced features. Our 
write-your-own device driver kit 
And COHware, contributed software 
on diskette. 

There’s also on-going free tech¬ 
nical support via telephone. An 
active user network and a UUCP 
Bulletin Board System. Plus, with 
our new 3.2 release: 

* A new Korn shell with sophisti¬ 
cated command-line editing. 

* Postscript and PCL support for 
troff adding access to hundreds of 
new fonts. 

* Improved UUCP support. 

* International keyboard and 
character set support. 

TAKE 60 DAYS TO 
CONVINCE YOURSELE 
Will you agree with the critics 
and Coherent's 25,000-plus users? 

Try it. And if you don’t think 
Coherent is everything you ever 
wanted in UNIX, we’ll refund your 
money. No problem. No hassle. 

You can't go wrong. So get to 
a phone, FAX or mailbox now and 
order Coherent today. At $99.95, 
it's unbelievable. 

1-800-MARK WMS 

(1-800-627-5967 or 1-708-291-6700) 
FAX: 1-708-291-6750 
60-DAY MONEY BACK GUARANTEE! 


Mark Williams 
Company 

60 Revere Drive 
Northbrook, IL 60062 

’Plus shipping and handling. CdlCTCTt is a trademarit of Mark 
Williams Company. UNIX is a trademark nl AT&T. XENIX is a 



trademark nl Microsoft- 


Distribufors: Australia (07) 266-2270, Czechoslovakia 632-62877, Denmark 42-88-72-49, Finland 47-871-201, France (1) 46-72-80-74, 
Germany (0511) 53-72-95/(030) 313-7015. Norway 211-0950. Singapore 336-0188, Sweden (0) 660*192-90. 
















SYSTEM BUS OR SYSTEM BOTTLENECK? 


Which Micro Channel Is It? 


N ot all Micro Channel 
implementations are 
the same, even when 
they are from IBM, 
Figure A shows two oscillo¬ 
graphs; pan 1 was taken from 
an IBM PS/2 Model 50, and 
part 2 from an IBM PS/2 
Model 70. The two wave¬ 
forms, ADL (Address Latch) 
and CMD (Command), are 
supposed to delineate two dif¬ 
ferent phases of the transac¬ 
tion cycle. 

Notice that on the Model 
50 the waveforms actually 
overlap. While the same 
waveforms on the Model 70 
look more like the data book 
says they should, the quality 
of the signals on this bus is 
still nowhere near as good as 
those on the Mac Ilfx’s 
NuBus (see the text box “Sig¬ 
nals on the Wire" on page 
132). 

Peripheral designers have 
to design cards that will work 


IBM PS/2 MICRO CHANNEL SIGNALS 


1) Model 50 
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Figure A: (7J is from a hits measurement in an IBM PS/2 
Model 5(1 and (2) is from a test of an IBM PS/2 Model 70. 
The two waveforms represent measurements of the address 
strobe (upper trace) and command strobe (lower trace) 
lines and are supposed to show two distinct phases of the 
transaction cycle. Notice that on the Model 50 the lines ac¬ 
tually overlap, causing a period tif uncertainty that add-in 
card manufacturers can handle by building in bus-settling 
delays when designing Micro Channel cards. While the 
same waveforms on the Model 70 look more as they 
should, the quality of the signals on this bus is still nowhere 
near as good as that of those measured on the NuBus of the 
Mac Ilfx. 


in all machines, both slow 
and fast. The only way to en¬ 
sure this compatibility is to 
avoid the use of the advanced 
features that are available 
only on faster bus imple¬ 
mentations. 

Therefore, an add-in card 
designer has to use logic slow 
enough to accommodate the 
timing variations seen on the 
Model 50, instead of design¬ 
ing a card that will be up¬ 
gradable to the 160-MBps 
peak Micro Channel data 
rate. 

For the RISC System/6000 
series of workstations, IBM 
introduced another version 
of the Micro Channel archi¬ 
tecture, this one allowing for 
die use of larger option cards. 
The workstation version of 
the Micro Channel began as a 
32-bh-wide bus, but there are 
plans to upgrade it to a 64- 
bit-wide revision supporting 
block transfers. 


card size {it is now almost as big as an AT ISA card) and new, 
higher-speed, burst-transfer modes. So is the Micro Channel add¬ 
in you are buying PS/2 Micro Channel-compatible or RS/6G0Q 
Micro Channel-compatible? 

Why Buy ISA Machines Now? 

EISA and Micro Channel machines are still considerably more ex¬ 
pensive than their ISA counterparts. Part of this difference is due 
to how much the EISA chip set costs the computer manufactur¬ 
er. The other part is due to a recognition that an EISA machine 
won’t sell as well as an ISA system will. In addition, only Intel 
currently ships an EISA interface chip. It is expensive compared 
to the ISA chips* which are available from a number of vendors. 

In return for the higher price of the EISA and Micro Channel 
systems, greater levels of system performance are expected. But 
in actual use, this expectation has often not been met. Mean¬ 
while, many designers have found a better way of increasing 
system speed: close coupling. 

Close Coupling 

RAM is the most speed-critical resource that a CPU needs. To im¬ 
prove system speed and bypass bus limitations, you can closely 
couple the main memory system to the CPU over its own dedi¬ 
cated bus. 

Although the original XT had only 64K bytes of closely cou¬ 
pled (motherboard) memory and needed add-in memory cards to 


run any significant software, most computer systems sold today 
have several megabytes of high-speed, closely coupled memory 
on the motherboard. Add-in memory cards are rarely needed. 
Thus, bus-speed limitations no longer affect the CPU’s ability to 
obtain data quickly from its main memory, 

Local Intelligence 

The same design methodology is now being applied to all the 
subsystems that make up a computer system. Vendors often claim 
that you need a fast bus for faster video (for applications such as 
multimedia). But as Nick Baran warned (see “The Bus Stops 
Here,” February 1990 BYTE), none of these expansion buses 
really has enough raw bandwidth to directly transfer pixels at 
the rates needed for real-time video displays. 

Peripherals need more local intelligence to off-load some of the 
host CPU’s computing tasks. This is already happening in two ar¬ 
eas: dri ve controllers and video display cards. The data rate of the 
ISA bus is slower than that of many modem hard disk systems. 
However, if you mount a memory cache on the drive controller, 
it acts as a buffer between the disk data rate and the bus data 
rate. 

Even though the disk speed of the original AT computers was 
limited to around 260 KBps (the 2-to-i interleave data rate), 
most controllers now operate at the 500-KBps rate of 1-to-l in¬ 
terleave disks. The data from a whole track is stored in memory 
on the drive controller* It is then available when the host CPU is 
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Who says a good idea 
can’t be rushed? 

Maybe we can’t speed up your creative juices. But we can speed up your 
output. And free up your computer quicker than before. 

All with the new Color Point PSX color printer. 

Besides being PostScript language compatible, it comes with a faster chip, 
a bigger memory and a new memory management scheme. 

Which, in English, means it’ll ‘remember’ your entire job — not to mention 
everyone else’s. As well as process one image while printing another. 

Call 1-800-873-4561, dept. S1-J6, to find out more. 

About how your good — no, great—ideas can be rushed, after all. 

Introdudng the ColorPoint PSX printer. S11 

Seiko Instalments 



Seiko Instruments 


ColorPoint 



















SYSTEM BUS OR SYSTEM BOTTLENECK? 


Space - Savers 



Stand-Alone LCD Monitor £699,00 

This 10 N black on white monitor is easy-to-read, yet compact. 
Resolution is 640x480 for sharp, flicker-free image. Sharp's 
high refresh rate, triple supertwist nematic technology with 
back lighting provides a super bright, low radiation screen with 
a wide viewing angle. The adjustable monitor base is only 
29x14 cm. It lets you mount the LCD monitor on vertical 
surfaces or fold for transport, Comes with 1.5 m cable and VGA 
adaptor card. No external power required. IBM AT compatible. 



Popular Space-Saver Keyboard £99.00 

First successful alternative to conventional keyboard saves 60% 
desk space with a foot print of 27.3 x 15.2 cm. Has full travel 
lactilly responsive keys with standard left-right spacing for easy 
touch typing. 100 keys, compatible with IBM XT/AT PS/2. Many 
language versions available. 


9" VGA Monochrome Monitor £169.00 

640 x 480 resolution black on white screen with a foot print 
to match the Space-Saver Keyboard of only 25.0 x 26,7 cm. Tilt 
and swivel stand. No adaptor card included, 


To Order In Europe Call 44-306-8767 1 8 
Fax 44-306-676742 

1 year warranty on ail products shown. Order direct from stock with 15 
day full return privileges. Visa, Master/Eurocard charges and COD 
accepted, OEM and reseller volume discounts available. 

Also Stocked & Serviced in. AUSTRALIA Tel 2-908 2777 * Fax 2-908-2331 



First Choice In SpaceSaver Peripherals 

Euro House * Curtis Road, 11 Old Water Yard * Dorking, Surrey 
UNITED KINGDOM, RH41EJ • Phone 306-876718 • Fax306-876742 



ready to use it. This architecture doubles system performance 
without needing any changes in the bus itself. 

Enter Local bus 

Intel has defined a bus for closely coupling peripherals to the 
CPU. Called Localhus , it essentially connects peripherals di¬ 
rectly to CPU control lines* Similar connections to VGA con¬ 
troller chips have yielded a significant performance improve¬ 
ment over the same VGA chips on either EISA or Micro Channel 
adapter cards. 

True, there is a limit to the number of peripherals you can 
connect through the Localhus, However, that limit is now main¬ 
ly the limit of capacitive loading. Placing the Localhus chips on 
the motherboard very close to the CPU has reduced the inductive 
(transmission-line) component. 

Moving beyond Localhus performance, CPU technology is 
migrating toward the “PC on a chip." In lhai vein, the CPU is in¬ 
corporating more and more of the key peripherals into itself. 

High-Speed RISC Connections 

RISC processors are already operating at 50-MHz and 60-MHz 
clock rates, requiring efficient connections between the CPU 
and memory and between the CPU and peripherals* The SPARC 
Consortium has defined a bus, called MBus, that is very similar 
Lo Localhus and incorporates several important innovations like¬ 
ly to be seen in the very near future* 

First, the MBus emphasizes the use of surface-mount tech¬ 
nology to achieve small size and, hence, low parasitic induc¬ 
tance and capacitance* Thus, the bus never really becomes a 
“transmission line" (for electrically oriented readers, it behaves 
more like distributed lumped capacitors). The maximum card 
size is less than 20 percent of that of a standard AT expansion 
card, yet, by using smaller (surface-mount) components, it has ba¬ 
sically the same functionality. 

Second* the MBus uses a wider data transfer width: 64 bits. 
Since the bus can operate at 40 MHz, the useful bandwidth is 
80 MBps, and the peak rate is 320 MBps. 

Third, you can stack multiple MBus modules. Unlike ISA, 
EISA, and Micro Channel buses, the MBus modules are very 
dose together, and very close to the CPU. Thus, although trans¬ 
mission-line effects definitely exist, the ringing and other artifacts 
occur at much higher frequencies and don't affect overall system 
performance. 

The Bottom Line 

If you're planning to buy a Micro Channel machine today based 
on its promise of extensibility to 160 MBps, forget it. The Micro 
Channel may support that data rate one day, but just as you had 
to upgrade your CPU from 8086 to 286 to 386 to 486 to get their 
advantages, you will have to upgrade your system and peripher¬ 
als to get that sort of data rate. 

The same situation pertains to ISA or EISA. Until all manu¬ 
facturers design their machines using the best technology avail¬ 
able, the peripheral vendor will have to compromise, thus limit¬ 
ing the performance your system can achieve. Manufacturers 
are offering a lot of innovative solutions to overcome these lim¬ 
itations. Unless you are running a Unix or NetOS-based network 
(which needs blinding speeds from the drive controller), then 
ISA-based machines using Localhus technologies will probably 
do the job. 

Select a system that does what you w r ant today. The industry 
will provide brand-new products to choose from tomorrow. ■ 
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Circle 46 on Inquiry Cord 
(RESELLERS: 47). 


Trevor Marshall is a consulting editor for BYTE * You can reach 
him on BIX as “tmarshall. ” 

















What a racket! 
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3,000 bucks for a CAD program? 

Are you kidding? 


DesignCAD 2D is only $349, and it has more and better 
features than the other CAD programs that cost $3,000! 

And, if you're ready for a three dimensional CAD 
program, there is the state-of-the-art 
DesignCAD 3D ... for only $499! 

DesignCAD is the software used in the design of Andre 
Agassi's tennis rackets, the Patriot missile, and scores 
of other high tech, low tech, and no tech products. 

So what's all the racket about? It’s because we 
believe that it's silly to spend more on a CAD system 
than you would on a word processor. Agree? 

Well, the ball's in your court. 

Your product designed with DesignCAD? 
Let us know t and maybe welt put it in one 

of our ads . 


CAD/CAM Software 
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Far a free demo disk 
and 16 page color brochure, 
contact: 


_ 1 m 

Small Business Computers, Inc. 
One American Way* Pryor, Oklahoma 74361 
(918)825-4844* FAX (918) 825-6359 

European Headquarters: 
102 Rue La Fontaine* 75016 Paris, France 
PJnone 331 4520 6540* FAX 331 4520 6539 

Other offices in: 

Athens • Barcelona * Brussels * Bucharest * Istanbul * London 
Mexico City * Paris • Prague * Sao Paulo * Tokyo • Warsaw 
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How Can Northgate Offer You 
A Powerful, Upgradable486SX" 
System For Only *2449? 



Like The Great Sphinx, 
Some Phenomena May 
Never Be Explained. 

If new technology is always the 
most expensive, how is it possible 
for Northgate Computer Systems, 
Inc, to bring you the newest tech¬ 
nology in upgradable systems at 
such a phenomenally low cost? 
Like the Great Sphinx, we’re not 


revealing our secrets. But we can 
tell you this... 

North gate 5 new line of Ele¬ 
gance™ ZXP™ 486SX and DX 
computers incorporates the new 
ZIF (Zero Insertion Force) socket 
that lets you upgrade to faster, 
more powerful processors in sec¬ 
onds. A new chip and a flip of the 
lever is all it takes to transform 
your system into virtually any 


Elegance ZXP system you like... at 
a price you're sure to like. 

Our new ZXP motherboards are 
the latest in a series of innovations 
that made Nor thgate one of the 
nation's premier manufacturers of 
386 and 486 systems. WeVe also 
achieved a worldwide reputation 
for quality, as evidenced by a room 
full of awards from major industry 
publications. 
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Gazing out over the shifting sands 
of Giza, Egypt is the Great Sphinx - 
one of the world’s most baffling 
masteries. How were the ancients able 
to carve its massive features over 40 
centuries ago? How come the Sphinx 
shows extensive signs of erosion - not 
hy wind and sand hut fry rain ? Who 
made the Sphinx - ancient Egyptians 
or a stiff-earlier civilization? Why 
was it created? And when? Although 
scholars continue to look for 
answers, the centuries-old 
mystery of the Great Sphinx 
may never he fully solved. 
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Our service and support package, 
too, is nothing less than phenom¬ 
enal, Services include a 30-day 
money back guarantee, overnight 
shipment of replacement parts at 
our expense for one year, 24-hour 
toll-free technical support and 
on-site service plans from NCR®. 
Northgate backs every system with 
a comprehensive one year parts and 
labor warranty Second and third 
year warranty plans also available. 



Turn the page for more information 
on this modern-day phenomenon. 

Cali for complete pricing and custom 
configuration information. 

800-345-8709 

Major corporations, volume purchasers and 
government agencies call National Business 
Accounts: 800-545-6059 


AKfflMMTF 
GOMW7ER 


7075 Flying Cloud Drive. Eden Prairie, MN 55344 









A Towering Achievement 
In Quality, Performance, 
Innovation And Value. 


floppy drives. Plus, each system 
comes with a Northgate 101 key¬ 
board and 14" SVGA color monitor. 

These systems are FCC Class B 
Certified and come with MS-DOS® 
5.0/Microsoft®Windows™ 3.0, 
mouse, andDiagSoft™ QAPlus™ 
system diagnostic/performance 
software. Most important, you 
get our package of support ser¬ 
vices - all at no extra charge. 

So call today to place your 
order. Use your system for 30 days. 
If you aren't satisfied, send it back 
within 30 days for a full refund. 
You have nothing to lose. And a 
phenomenal computing solution 
to gain. 

Elegance ZXP 486SX/X6 MHz 

$2449 as \o w as $85.57/mo, * 

Elegance ZXP 486SX/20 MHz 
As Configured Above $2499 

Lease as low as $86.47/mo. * 

Elegance ZXP 486SX/25 MHz 
As Configured Above $2799 

Lease as low as $96.85/mo. * 

Elegance ZXP 486DX/33 MHz 
As Configured Above $2899 
Lease as Jaw as $l00,31Jmo. * 

All prices above for desktop cases. 
Add $150 for Vertical Power case. 

Windows Users! Get up to 12 times the 
speed of SVGA with an accelerator card. 
Call for special pric ing. 

Call For complete pricing and 
custom configuration information. 

800-345-8709 

Major corporations, volume purchasers and 
government agencies call National Business 
Accounts: 800-545-6059 

Charge it to your VISA, MasterCard. Discover, 
American Express or Northgate Big Card. 
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Phenomenal performance. 
Upgradable by design. Unsur¬ 
passed value. That's what the 
new ZXP™ systems are all about. 

They’re designed to take 
full advantage of new upgrade 
processor technology - so they 
can accommodate the higher clock 
speeds of today... and tomorrow. 

The ZXP motherboard features 
our innovative Zero Insertion 
Force (ZIF) socket that lets you 
instantly upgrade your system. 

Just drop in a new chip and flip 
the lever to lock it into place, it 
couldn't be faster or easier. 

Another secret behind the 
extraordinary performance of 
the new systems is its 64K external 
cache to enhance the performance 
of any processor, particularly those 
running at faster speeds. 

The Elegance™ ZXP line starts 
with a 4865X/16 processor in 
either a five-bay, space-saving 
desktop case or seven-bay Vertical 
Power case. You get 4MB of high¬ 
speed RAM that expands to 32MB, 
a I00MB IDE hard drive as well as 
1.2MB 5.25" and 1.44MB 3.5" 
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FEATURE 



The Birth of 
the Microprocessor 

An invention of major social and technological impact 
reaches its twentieth birthday 

FEDERICO FAGGIN 



In the Beginning 

In 1969, Silicon Valley was the center of the semi¬ 
conductor industry, and one-year-old Intel was 
one of the most prestigious spin-offs from Fair- 
child Semiconductor. Intel and a few other com¬ 
panies envisioned that semiconductor memories 
were the wave of the future and would replace 
the magnetic-core memories then in use. 

Later that year, some people from Busicom, a 
young and enterprising Japanese calculator man¬ 
ufacturer, came to Intel looking for a custom-chip 
manufacturer. They wanted a set of approximately 
10 custom circuits for the heart of a new low- 
cost, desktop-printing calculator. 

Intel was in no position to bid for this totally 


custom contract. The company had no in-house expertise in 
random-logic design, and it would have taken too many en¬ 
gineers to do the work. But Ted Hoff, manager of the Appli¬ 
cation Research Department at Intel, thought there was a bet¬ 
ter way to handle this task. 

In those days, there was a controversy about calculator de¬ 
sign: standard versus custom. The proponents of custom de¬ 
sign were in the majority. They argued that designing gener¬ 
al-purpose calculator chips wasn’t cost-effective: Standard 
chips would need to incorporate too many options and thus 
would he bigger and more expensive than custom-tailored 
ones. 

Standard-design proponents argued that if you structured 


T here are turning points in the history of technology 
when something new and major happens. Something 
unstoppable and irreversible arises (e.g., the automobile, 
the airplane, or the microprocessor) that becomes the 
catalyst for sweeping social and technological changes. 

Such inventions don’t come from new scientific principles 
but from the synthesis of existing principles. The new form ex¬ 
pands the previous one in both predictable and unpredictable 
ways. Typically, the unexpected consequences are the most 
valuable. 

Such inventions are frequently bom out of a few believ¬ 
ers’ struggle with those who have something to lose from 
change, set in a background of indifference. Because these 
inventions have a certain inevitability about them, 
the real contribution lies in making them work. 

You have to believe in the idea passionately 
enough to carry on the struggle, until it is firmly 
rooted in the world and has a Life of its own. It is 
a work of intellect and love. On the twentieth an¬ 
niversary of the introduction of the First micro¬ 
processor, the 4004,1 would like to tell you the 
story of the early years. 


ILLUSTRATION: ROBERT FORSBAOH $ 1992 
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THE BIRTH OF THE MICROPROCESSOR 


ihe calculator as a small programmable computer, it could be 
both versatile and cost-effective, Fairchild had already done pio¬ 
neering work in this area, developing a 1-bit serial CPU archi¬ 
tecture, as had Rockwell, where Michael Ebertin and his cowork¬ 
ers designed a more sophisticated CPU. The idea of a “CPU on 
a chip-’ had been around since the mid-1960s. 

Since the invention of the IC in 1959, the semiconductor in¬ 
dustry had doubled the number of components integrated into a 
single chip every year. In the early 1960s, small-scale integration 
(SSI) allowed a few tens of components to form simple logic 
gates. By the mid-1960s, medium-scale integration (MSI) en¬ 
abled a few hundred components to function as counters, adders, 
multiplexers, and so on. Large-scale integration (LSI), capable of 
integrating a few thousand components on a single chip, would 
soon occur. 

A few SSI devices had replaced printed circuit boards con¬ 
taining discrete components (e.g„ transistors, diodes, and resis¬ 
tors). A few MSI devices had replaced printed circuit boards 
containing many tens of SSI devices. It was obvious that a few LSI 
devices could soon replace printed circuit boards containing 
many tens of MSI devices. 

Engineers wondered what kind of a general-purpose function 
could possibly need that many components. The answer was al¬ 
ready evident: semiconductor memories and CPUs for small 
computers. Such CPUs already needed one or more printed cir¬ 
cuit boards that were full of SSI and MSI components. In the 
late 1960s, LSI arrived, and it was just a matter of time until a 
CPU on a chip appeared. Hoff saw in the Busicom need an op¬ 
portunity to define a small set of standard components designed 
around this CPU-on-a-chip idea. 

During the fall of 1969, Hoff, aided by Stan Mazor, an appli¬ 
cations engineer at Intel, defined an architecture consisting of a 
4-bit CPU, a RDM to store the program instructions, a RAM to 
store data, and several I/O ports to interface with external de¬ 
vices such as the keyboard, printer, switches, and lights. They also 
defined and verified the CPU instruction set with the help of Busi- 


ACTION SUMMARY 


While the microprocessor has 
made the personal computing 
revolution possible, the first 
single-chip CPUs were not 
greeted with enthusiasm. En¬ 
gineers who designed the early 
microprocessors fought tech¬ 
nical battles and management 
indifference. In hindsight, in¬ 
ventions that change the world 
seem to have a certain in¬ 
evitability about them. But the 
real contribution—and risk—lie 
not in conceiving them but in 
making them work. 


com engineers—in 
particular, Masatoshi 
Shima. 

Enduring the 
Pains of Birth 

While working at 
Fairchild in 1968, I 
developed silicon- 
gate technology, a 
new process technol¬ 
ogy for fabricating 
high-density, high- 
performance MOS 
ICs. Intel adopted 
this technology, al¬ 
lowing il to build 
high-performance 
memories and the 
microprocessor be¬ 
fore the competition 
did. My desire to 
design complex ICs 
with silicon-gate 
techology led me to 
work for Intel. 

So, in April 1970, 
my new job at Intel 
was to design a cal¬ 


culator chip set. Presumably, Hoff and Mazor had already com¬ 
pleted the architecture and logic design of the chip set, and only 
some circuit design and chip layouts were left to do. However, 
that’s not what I found when 1 started at Intel, nor is it what 
Shima found when he arrived from Japan. 

Shima expected to review the logic design, confirming that 
Busicom could indeed produce its calculator, and then return to 
Japan, He was furious when he found out that no work had been 
done since his visit approximately six months earlier. He kept on 
saying in his broken English, “I came here to check. There is 
nothing to check. This is just idea.” The schedule that was agreed 
on for his calculator had already been irreparably compromised. 

Shima and I were in the same boat. Hoff was away on business 
and thought ins job was finished. Mazor could not resolve the re¬ 
maining architectural issues that Shima promptly brought up. 
There 1 was—behind before I had even begun. I worked furi¬ 
ously, 12 to 16 hours a day. 

First, I resolved the remaining architectural issues, and then I 
laid down the foundation of the design style that I would use for 
the chip set. Finally, I started the logic and circuit design and 
then the layout of the four chips, I had to develop a new method¬ 
ology for random-logic design with silicon-gate technology; it 
had never been done before. 

To make the circuits small, 1 had to use bootstrap loads, which 
no one at Intel thought was possible with silicon-gate technol¬ 
ogy. When I demonstrated them, bootstrap loads were promptly 
pul to work in ihe ongoing memory designs as well 

I called the chip set “the 4000 family,' 1 It consisted of four 
16-pin devices: The 4001 was a 2-Kh ROM with a 4-bit mask-pro¬ 
grammable I/O port; the 4002 was a 320-bit RAM with a 4-bit out¬ 
put port; the 4003 was a 10-bit serial-in, parallel-out shift regis¬ 
ter to be used as an I/O expander; and the 4004 was a 4-bil CPU. 

The 4001 was the first chip designed and laid out. The first 
fabrication of the 4001 (called a run) came out in October 1970, 
and the circuit worked perfectly. In November, the 4002 came out 
with only one minor error, and the 4003, also completed, worked 
perfectly. Finally, the 4004 arrived a few days before the end of 
1970. It was a major disappointment because one of the masking 
layers had been omitted in the wafer processing. The run was 
unusable. 

Three weeks after that disappointment, a new run came. My 
hands were trembling as I loaded the 2-inch wafer into the probe 
station. It was late at night, and I was alone in the lab. I was 
praying for it to work well enough that I could find all the bugs 
so the next run could yield shippable devices. My excitement 
grew as I found various areas of the cireuil working. By 3:00 
a.m., 1 went home in a strange slate of exhaustion and excite¬ 
ment. 

Verification continued for a few more days. When the testing 
was finished, only a few minor errors had been found. I was 
elated. All that work had suddenly paid off in a moment of in¬ 
tense satisfaction. 

In February 1971, the 4004 masks were corrected, and a new 
run was started. At about the same time, I received the ROM 
codes from Busicom so that X could tool the masks and make 
the production 4001s for Ihe first calculator. 

By mid-March 197 L 1 shipped full kits of components to Busi¬ 
com, where Shima verified that his calculator worked properly. 
Each kit consisted of a 4004, two 4002s, four 4001s, and two 
4003s. It took a little less than one year to go from the idea to a 
fully working product. 

Now that the first microprocessor was a reality, I thought that 
the chip could be used for many other applications. Unfortu¬ 
nately, Intel *s management disagreed, thinking that the 4000 
family was good only for calculators. Furthermore, the 4000 
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THE BIRTH OF THE MICROPROCESSOR 


family had been designed under an exclusive contract. It could not 
be announced or sold to anyone but Busicom. 

The opportunity to prove that the 4000 family was good for 
other applications came when the need for a production tester 
arose. The tester was clearly not a calculator application, so I 
decided to use the 4004 as the tester’s main controller. In that pro¬ 
ject, I gained considerable insight into what could and could not 
be done with the 4000 family. When the tester was successfully 
completed, I had additional ammunition to convincingly lobby for 
the 4000 family’s introduction. 

I urged Robert Noyce, then president of Intel, to market the 
4004.1 suggested that perhaps Intel could trade some price con¬ 
cessions for nonexclusivity. (I had heard from Shima that Busi¬ 
com was hurting in the marketplace and needed a lower price to 
effectively compete.) Noyce succeeded in obtaining nonexclu- 
sivity from Busicom for the 4004 for applications other than cal¬ 
culators. Shortly after that, in mid-1971, Intel decided to market 
the 4000 family. 

In November 1971, the 4000 family, now known as MCS-4 (for 
Microcomputer System 4-bit), was officially introduced with an 
advertisement in major trade publications. The main caption 
read, “Announcing a new era of integrated electronics”—a very 
prophetic ad. 

A Younger but Brighter Sibling 

In 1969, Computer Terminal Corp. (now Daiapoint) visited Intel. 
Vic Poor, vice president of R&D at CTC, wanted to integrate 
the CPU (about 100 TTL components) of CTC’s new intelligent 
terminal, the Daiapoint 2200, into a few chips and reduce the 
cost and size of the electronics. 

Hoff looked at the architecture, the instruction sel, and the 
CTC logic design and estimated lhal Intel could integrate it all on 
a single chip, so Ini cl and CTC entered into a contract to de¬ 
velop the chip. The Datapoint CPU chip, internally called the 
1201, was an 8-bit device. Intended for intelligent terminal ap¬ 
plications, it was more complex than the 4004. 

The 1201 looked like it would be Lhe first microprocessor to 
come out, since its design was started first, and 1 had four chips 
to design, the CPU being the last. I was a bit disappointed, but 1 
had enough to worry about. However, after a few months of 
work on the 1201, the designer, Hal Feeney, was asked to design 
a memory chip, and the CTC project was put on ice. 

In the meantime, CTC had also commissioned Texas Instru¬ 
ments to do the same chip design as an alternative source. At 
the end of 1970, Tute! resumed the 1201 project under my direc¬ 
tion, and Feeney was reassigned to it. 

Early in June 1971, TI ran an advertisement in Electronics 
describing its MOS LSI capabilities. A picture of a complex 1C 
with the caption “CPU on a chip” accompanied a description of 
TTs c us lorn circuit for the Datapoint 2200. The ad continued, 
“TT developed and is producing il for Computer Terminal 

Corp_” and gave the chip's vital statistics. The dimensions 

were 215 mils by 225 mils, a huge chip even for 1971 technol¬ 
ogy and 225 percent larger than Intel’s estimate for lhe 1201. 

The Tl chip, however, never worked and was never marketed. 
Il faded away, not to be heard from again until TTs current legal 
battles. Surprisingly, TI patented the architecture of the 1201, 
which was Datapoint T s architecture with Intel’s inputs, and now 
asserts broad lights on the microprocessor. TI might have been the 
first company to announce the microprocessor, but making il 
work was the trick. 

An invention requires a reduction to practice, not just an idea. 
And in 1990, the U.S. Patent Office awarded a patent to Gilbert 
Hyatt for the invention of Lhe microcomputer chip (about 20 
years after his original filing date). News of the award took the in- 
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dustry by surprise because Patent Office proceedings are secret 
and Hyatt wasn’t widely known. While Hyatt was said to have 
built a breadboard prototype implementation (using convention¬ 
al components) of his microprocessor architecture, no single- 
chip implementation was ever produced. Again, this idea was 
not reduced to practice. For more information on this, see “Micro, 
Micro: Who Made the Micro?,” January 1991 BYTE. 

What Gilbert Hyatt, TI, and others failed to do, Intel did: It 
made the first microprocessor work—at a low cost and in volume 
production. It took vision, guts, and lots of work to bring to mar¬ 
ket a product that was different from all Lhe others, a product 
that required lots of customer training, support, and groundwork. 
Intel did it, taking a big risk at a time when it was still small and 
could ill afford to fail. 

Three critical tasks had to be performed before the idea of the 
microprocessor could take root. First, the production technology 
of the time had to economically implement a useful architecture. 
Second, someone had to design, develop, and bring the chip to 
production with sufficiently low manufacturing costs. And third, 
the microprocessor had to be made available to the general mar¬ 
ket, This last task required a true belief in the device and its abil¬ 
ity to transform hardware design. 

During the summer of 1971, as work on lhe 1201 was pro¬ 
gressing nicely, Datapoint decided that it didn’t want the 1201 
anymore. The economic recession of 1970 had brought the price 
of TTL down to where the 1201 was no longer attractive. How¬ 
ever, because Seiko of Japan had expressed an interest in it, In¬ 
tel decided to continue with the project. Datapoint agreed to let In¬ 
tel use its architecture in exchange for canceling the development 
charges. Intel was free to commercialize the 1201 as a proprietary 
product. 

Designed after the 4004. the 1201 was not too difficult a proj¬ 
ect. Architecturally, lhe 1201 was very similar to the 4004—de¬ 
spite the 120 Fs being an 8-bit CPU—and many of the design so¬ 
lutions used in the 4004 readily applied to the 1201, There was 
only one bad moment. 

Intel was all set to introduce the 1201 (later renamed the 8008) 
when I discovered some intermittent failures. It took me a fever¬ 
ish week to solve the problem. Il was a nasty one, at the crossroads 
of device physics, circuit design, and layout: The charge stored in 
the gate of the transistors in the register tile was leaking away due 
to substrate injection. 1 had to modify the circuit and the layout to 
fix the problem. 

Making the Sale 

To use a microprocessor, you first had to visualize a problem as 
a computer program and then write and debug it in some kind of 
hardware-simulation environment before committing the pro¬ 
gram to ROM, Fortunately, Intel had just developed the 1701, the 
first EPROM to use a floating poly si I icon gate as the storage 
element. 

The 1701 was a 2-Kb device programmable with special hard¬ 
ware and erasable with ultraviolet light, introduced six months ear¬ 
lier than the 1201, the 1701 was a solution looking fora problem. 
However, it made possible the development of a board that you 
could use to develop, run, and debug software for the MCS-4. 

Microprocessors required much more marketing effort than 
conventional components. A typical component would have a 
6- to 10-page data sheet, and that was all. The MCS-4 had the data 
sheets, a programming manual, applications notes showing how 
to use the components, a development board capable of imple¬ 
menting a functional prototype of the hardware, and a cross as¬ 
sembler (i.e„ a program running on a minicomputer that allowed 
the conversion from instruction mnemonics into machine lan¬ 
guage). 

continued 
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THE BIRTH OF THE MICROPROCESSOR 


All this paraphernalia required a lot more knowledge, com¬ 
plexity, and cost than the semiconductor industry was prepared to 
handle. In addition, the engineers had to fundamentally change 
their approach to hardware design. With the microprocessor, you 
had to visualize problems in terms of software. This was the 
hardest obstacle of all. 

In April 1972, Intel introduced the 8008, with a group of sup¬ 
porting chips, as a family of products called the MCS-8. The 
supporting chips were standard Intel products with the names 
changed. MCS-8 looked impressive, and market interest was 
high, but sales were slow. 

Customers needed more than the simple design aids that Intel 
offered; they needed far more hardware and software tools, train¬ 
ing, and applications support than had been anticipated. So Intel 
provided them with a variety of software and hardware design aids 
and fostered a massive engineer training program carried out by 
external consultants. 

Then the idea of a development system arose, and Intel 's man¬ 
agement decided to commit the company in that direction. The de¬ 
velopment system is a self-contained computer specialized for de¬ 
veloping and debugging microprocessor software. A year after the 
microprocessor introduction, Intel was receiving more revenues 
from development systems than from microprocessor chips. 

The Real Hotshot 

Late in the summer of 1971,1 went to Europe to give a series of 
technical seminars on the MCS-4 and the 8008 and to visit cus¬ 
tomers, It was an important experience, 1 received a fair amount 
of criticism—some of it valid—about the architecture and per¬ 
formance of the microprocessors. The more computer-oriented the 
company I visited was, the nastier people's comments were. 

When I returned home, 1 had an idea of how to make a better 
8-bit microprocessor than the 8008, incorporating many of the fea¬ 
tures that people wanted: most important, speed and ease of in¬ 
terfacing, I could have boosted both of these features if I had 
used a 40-pin package instead of die 8008’s 18-pin package and 
integrated the functions of the support chips. Feeney and i had 
wanted to do that with the 1201, but Intel policy required 16-, 
18-, and, on exception, 24-pin packages. 

Using the new ^-channel process being developed for 4-Kb 
DRAM would also improve speed and ease of interfacing. 1 also 
wanted to make several functional improvements: a better inter¬ 
rupt structure, more memory addressability, and additional in¬ 
structions. 

By early 1972,1 started lobbying for the new chip. However, 
Intel management wanted to see how the market would respond 
to die MCS-4 and, later, to the MCS-8 introduction before com¬ 
mitting more resources. I thought we were wasting time. 1 had al¬ 
ready asked Shim a to come to California from Japan to work for 
me, and visa formalities were under way. 

In the summer of 1972, the decision came to go ahead with the 
new project. I finished the architecture and design feasibility so 
that my coworkers and I could gofull steam when Shima ar¬ 
rived in November. 

The first run of the new microprocessor, the 8080, came in 
December 1973. My eoworkers and 1 corrected a few minor er¬ 
rors, and Intel introduced the product in March 1974. After that. 
Intel was clearly the leading microprocessor supplier, although 
other companies had competing products. 

In 1972, Rockwell announced the PPS-4 (similar to die MCS- 
4 but packaged in 42-pin packages). The PPS-4 used four- 
phase design techniques and metal-gate MOS technology and 
achieved about the same speed as the MCS-4, thanks to a more 
parallel operation. Rockwell engineers stemmed the limitations 
of metal-gate MOS technology for a while, but the PPS-S, in¬ 


troduced after the 8080, was no match for it. 

The only serious competition for Intel came from Motorola. 
Motorola’s product, the 6800* used MOS silicon-gate technol¬ 
ogy and was introduced about six months after Intel's 8080. Li 
many ways, the 6800 was a better product. However, the com¬ 
bination of timing, more aggressive marketing, availability of 
better software and hardware tools, and product manufacturabil¬ 
ity—the 8080 chip size was much smaller than the 6800's— 
gave Intel the lead. 

The 8080 really created the microprocessor market The 4004 
and 8008 suggested it, but the 8080 made it real. For the first 
time, several applications that were not possible with prior mi¬ 
croprocessors became practical. The 8080 was immediately used 
in hundreds of different products. The microprocessor had come 
of age. 

A New Challenge 

By the summer of 1974,1 had grown testless. From the beginning, 
I had led all the microprocessor development activity at Intel, 
and, with time, I was responsible for all the MOS chip-design ac¬ 
tivity, except that on DRAMs. Intel had grown into a large com¬ 
pany, and I found the environment stifling. So, with Ralph Unger- 
mann, one of my managers, 1 decided to start a company that, 
unlike Intel, would be totally dedicated to the microprocessor 
market. 

In November 1974, Zilog was founded, and a little more than 
a year later, the Z80 CPU, the first member of the Z80 family, was 
bom. I had the idea for the Z80 in December 1974. It had to be a 
family of components designed to work seamlessly together and 
able to grow. It had to be totally compatible with the 8080 at the 
machine-instruction level and yet incorporate many more fea¬ 
tures, registers, and instructions. 

After I completed the architecture and the design feasibility and 
after the financing was arranged, Shima joined Zilog to do the de¬ 
tailed design. By early 1976, the Z80 was a reality, and the de¬ 
mands of my job as president of Zilog had put an end to my en¬ 
gineering career. The Z80 was extremely successful, surpassing 
my wildest expectations, and Zilog became a major competitor of 
Intel. 

The Z80 was a good product, but its liming was also lucky. The 
significance of the microprocessor was becoming evident. Com¬ 
puter clubs were sprouting up throughout the U.S. The number of 
young computer enthusiasts was increasing rapidly, and with 
them came an enormous amount of creative energy, enthusiasm, 
and exuberance. That milieu was the breeding ground of the per¬ 
sonal computer, the product that popularized the microprocessor. 

The personal computer is one example of the unpredictable 
consequences of a major new technology. Of course, we knew in 
1971 that we could buy a little computer that would fit on a desk, 
but it is the personal computer as a socioeconomic phenomenon 
raiher than as a feat of engineering that was a surprise to me. 

By 1977, microprocessors were firmly planted in the world 
and were becoming part of the fabric of everyday technology. 
From that point on, it became a matter of building faster, big¬ 
ger, better, Less expensive microprocessors. And the industry has 
done just that. Fueling this process is the continuing improvement 
in semiconductor processing technology, the source of the mi¬ 
croelectronics revolution. ■ 


Federico Faggin conceived , designed, and codesigned many of the 
earliest microprocessors, including the Intel 4004,8008 , 4040, 
and8080, as well as the Zilog Z80 ♦ He is cofounder and president 
of Synoptics (San Jose, CA), a company that is dedicated to the 
creation of hardware for neural networks and other machine - 
learning applications. You can reach him on BIX do “editors." 
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$4699 Lease as taw as $160. 71/mo * 

Call for complete pricing and 
custom configuration information. 

800-345-8709 

Major corporations, volume purchasers and 
government agencies call National Business 
Accounts: 000-545-6059 

Charge it to your VTSA, MasterCard, Discover 
American Express or Northpte Big 'N' card. 

jtf&L ff AmmOATW 
COMFUTFR 
ff SYSTEMS, me 

7075 Flying Cloud Drive, Eden Prairie, MN 55344 


We Just Filled A Very Tall 
Order: A High-End 486 /33 
EISA For Only $4699. 

Northgate® Computer Systems, 
Inc. made 80386 technology more 
affordable for the masses. Then, we 
brought the power of 80486 within 
reach of business users. And for the 
most demanding applications, the 
tradition continues with Elegance™ 
486/33 EISA. Fully loaded and 
priced at only $4699, it's quite 
a phenomenon. 

The speed will astound you. 
That's because this system has 
8MB of rapid 32-bit DRAM and 
two caching memories: 8K RAM 
cache on the 80486 chip plus 
128K of SRAM cache. Other 
performance gains are achieved 
by a 200MB IDE hard drive with 
integrated IDE controller and disk 
caching software. 

Elegance 486e features 1.2MB 
5.25"and 1.44MB 3.5" floppy 
drives. Plus, eight 32-bit EISA 
bus slots that easily accommo¬ 
date standard 8- and 16-bit 
cards as well, 

A high performance system like 
this deserves the finest in video. 

So, we've included a 14" SVGA 
color monitor with 1024 x 768 
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BASIC 



CLASSIC 
LANGUAGES 
PART 6 


Still the most popular language on microcomputers, BASIC has made considerable changes over the years 

DORIS APPLEBY 


m his six-part series, which has considered languages that 
I 1 have stood the test of time, would not be complete 
without presenting BASIC (for Beginner’s All-pur- 

JL pose Symbolic Instruction Code). However, as BYTE 
readers have been kept up to date on changes over the years, 
the discussion will be brief. I want to reserve some space for 
taking a stab at a question posed by Russell Brown, a mathe¬ 
matician now retired from the U.S. Naval Research Lab, who 
asked, “But why so many different languages?” 

BASIC Beginnings 

BASIC, which is undoubtedly the most popular computer 
language, is bundled with virtually every microcomputer sold. 
It was developed in 1964 by two Dartmouth professors, John 
Kemeny and Thomas Kurtz, They noticed that most decision 
makers in business and government are nonscientists and that 
their decisions dramatically affect the worlds of work and 
public affairs. They wondered how sensible decisions about 
computing and its use could be made by people essentially ig¬ 
norant of the subject. They agreed that you can no more learn 
computing by listening only to lectures and having no com¬ 
puter than you can learn to drive a car by using only a manu¬ 
al and having no car. 

Two problems needed to be overcome. First was the inac¬ 
cessibility of computers, which ran in batch mode from punch 
cards; second was the need for a language that was easier to 
learn than the highly mathematical FORTRAN. BASIC, with 
its accompanying time-share system, solved both problems. It 
operated then, as now, as a desktop calculator, where you 
could enter 

PRINT LOG(25) 

and get an immediate answer, or as a programming language, 
with which you could write and save complete programs. 
Early BASIC was interpreted; now, neweT versions can be 
compiled as well. 

BASIC’s detractors were powerful and vociferous, with 


perhaps the most damaging charge coming in 1975 from Eds- 
ger Dijkstra: “It is practically impossible to teach good pro¬ 
gramming to students that have had a prior exposure to BASIC; 
As potential programmers, they are mentally mutilated be¬ 
yond the hope of regeneration.” It was the much-maligned 
GOTO as the principal control structure that led to such strong 
condemnation. And 1 must agree that such was my experi¬ 
ence during the late 1970s. Converting a gung-ho high school 
BASIC hacker to structured programming when GOTOs work 
just fine is hard indeed. 

Dartmouth BASIC was never copyrighted or standardized, 
so different versions that took advantage of various micro¬ 
computer features became available from almost every soft¬ 
ware developer. These included BASEX, Integer BASIC, 
MITS BASIC, Tiny BASIC, SWTP BASIC, RM BASIC, 
BAZIC, BASIC-09, Better BASIC, Professional BASIC, 
Macintosh BASIC, Microsoft BASIC, Applesoft BASIC, 
CBASIC, SBASIC, BASICA, GWBASIC, TBASIC, and a 
standardized ANSI Minimal BASIC in 1978 (so minimal that 
it was almost totally ignored by the industry}. 


What’s New? 

Kemeny and Kurtz 
found this proliferation 
appalling and dubbed 
these horrible dialects 
of such a beautiful lan¬ 
guage “Street BASIC.” 
They thus formed a cor- 
poration in the early 
1980s and developed 
True BASIC, a version 
that meets the ANSI 
and ISO standard. A 
True BASIC program 
will run on any ma¬ 
chine that supports an 
ANSI BASIC system. Its 


I ACTION SUMMARY 


Even though BASIC has hum¬ 
ble roots and a reputation for 
supporting poor programming 
practices, it has evolved more 
than any other classic lan¬ 
guage. The plethora of versions 
have coalesced into a few real 
standards. 
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CLASSIC LANGUAGES: BASIC 


Listing 1: True BASIC's syntax for writing program 
modules . 

MODULE name 

PUBLIC var l f ,.. t arrayl (size) t . 

,. !global variables 

PRIVATE routine!, ... 

1local variables 

SHARE varl, ... 

’shared in 
■ procedures 
! within 

... 

!the module 

statements 

procedures 

END MODULE 

■initialization 
■ code 


Listing 2: True BASIC code that sorts a list of student 

names in descending order according to their grade- 

point average (from True BASIC by Problem Solving 

by Brian D. Hahn [Weinheim, Germany: VCH, I988 t p . 

1091). 


DIM List{100j 

!Order of merit list 

DIM Mark MOO) 

■marks 

DIM NamesS {100} 

■names in original order 

LET N = Q 

’counter 

DO WHILE MORE DATA 


LET N - H + 1 


READ Name${N), Mark{N) 


LET List (N) *= N 

Unitialize the list 

LOOP 


LET K =0 


DO 

! outer loop of bubble 

1 sort 


LET Swaps - 0 

■number of exchanges 


!per pass 

LET K = K + 1 

■count the passes 

FOR J = 1 TO N - K 

! count the tests 

IF Mark{List{JD < Mark {List{J+l )) THEN 

LET Temp = List(J) 


LET List (J) = List { J + 1} 

LET List (J + 1) - 

Temp 

LET Swaps = Swaps 

f 1 

END IF 


NEXT J 


LOOP UNTIL Swaps = 0 

[must be sorted then 

FOR K « 1 to N 


PRINT USING *<#########" 

:Natne$ {List {KJ > 

PRINT USING " ###": Mark 

{List CKJ) 

NEXT K 


DATA Alice, bA 


DATA Brian, 30 


DATA Charles, 100 


DATA Debby, 47 


DATA Ethel, 7B 


END 



compiler has two windows: an editing window, where you can 
write and edit programs, and a history (or command) window, 
where you can run programs and interact with them. 

Programming language concepts have developed since the 
1970s, along with new languages that implement the new concepts 
as well as take advantage of improvements in hardware. BASIC 
has changed also, and the two leading implementations are True 
BASIC and QuickBasic from Microsoft. 

When BASIC was first developed, notions of structured pro¬ 
gramming were mosdy in the paper-and-pencil stage. Structured 
code reflects in appearance a program’s organization. Notions 
of structure include blocks, where data can be localized, and data 
structures, such as arrays, records, and lists, to name only a few. 
The new BASICS include structured features such as IF,,, 
THEN.. .ELSEIF...ELSE,.,END IF, FOR,,.NEXT, DO.,. 
WHILE... LOOP, DO... LOOP UNTIL, and various CASE state¬ 
ments. They also support graphics, matrix-handling functions, 
and internal and external functions and procedures. Line numbers 
are optional, and you can insert or delete them using the menu bar. 

Another concept implemented in modem high-level languages 
is modularization, where data and related procedures can be bun¬ 
dled together, with some features kept hidden from a user. True 
BASIC has added this feature in the form shown in listing L 
QuiekBasic’s version calls global variables COMMON, local 
variables STATIC, and shared variables SHARED, 

You can save modules and collections of BASIC code in files 
and include them in other programs with the INCLUDE statement, 
or you can store procedures and functions in a library, from 
which you can bring them into a program with the CALL state¬ 
ment, You can save and distribute compiled code in .EXE files, 
so developers can sell their software without source code. 

But True BASIC has been kept lean in keeping with its de¬ 
signers’ philosophy of simplicity. This is not so with Microsoft’s 
candidates, QuickBasic and Visual Basic for Windows. Mi¬ 
crosoft^ president. Bill Gates, wants QuickBasic to replace Pas¬ 
cal as the language of choice for high schools. Thus it includes 
user-defined data types in the form of records. It makes no attempt 
to adhere to the ANSJ/LSO standard but takes full advantage of the 
DOS environment. Visual Basic, an attempt to make Windows 
programming easy, includes icons that can be designed into the 
user interface as well as used while writing BASIC code. 

As an example of the different capabilities of True BASIC and 
QuickBasic, the programs in listing 2 (True BASIC) and listing 
3 (QuickBasic) son a list of student names in descending order ac¬ 
cording to their grade-point average. There are several things to 
notice in these two versions for sorting an array of “pointers” to 
fixed array elements. First is that neither version has true point¬ 
ers that contain memory addresses. An array, called List or 
Rank, keeps track of ihe array location instead. Second is the 
existence of record types in QuickBasic. Third is the built-in 
Swap function in QuickBasic, which has to be programmed in 
True BASIC. 

You may wonder why 1 changed the name of the True BASIC 
List array to Rank in the QuickBasic version. Well, it turns 
out that List is a keyword in QuickBasic lhat lets you reassign 
function keys in the DOS system. Lots of things like that show up. 
But if you’re wedded to DOS, you’ll learn all these keywords 
quickly enough. 

There are advantages to strong typing and variable declara¬ 
tions, as in Pascal and Ada. It is very hard for inexperienced pro¬ 
grammers to delect errors in BASIC. Maybe BASIC is for ex¬ 
perienced programmers like Art Ramirez (whom I will discuss in 
a moment) or those who warn little more than a fancy calculator, 
and the strongly typed languages are better for beginning pro¬ 
grammers. 

continued 
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SYSTAT is rated #1 by Software Digest®. In fact, SYSTAT is the only statistical analysis package to 
receive top honors from InfoWorld, PC Magazine and PC Week. According to Software Digest: "It is 
the only program that successfully blends robust features, good usability and performance, and many 
areas of uncommon strength from analytical graphs to powerful programming." 

SYSTAT. The statistics speak for themselves. 

For more information call or write: SYSTAT, Inc. 1800 Sherman Avenue, SYSTAT 
Evanston, IL 60201-3793 Tel. 708.864.5670 Fax: 708.492.3567 .*.. " 


For international representatives call: Australia 61.3,8661766, Canada 416-424,1700, Denmark 45.64.406575, Finland 358,0,6923800. France 33.1.40935000, 

Germany 49.61.265950 {DOS}, 49.30.31Q423 {Mac), Italy 39.587.213640, Japan 81.33.5902311, New Zealand 64.71,562675, Norway 47.3.892240, Sweden 46.7.6076207, 
Switzerland 41.31.416611, The Netherlands 31.340.266336, UK London 44,81.6926636. 

For IBM/compatible information circle 125; 


©1991 SYSTAT, Inc. Software Digest is a registered trademark of NSTL, Inc. 
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CLASSIC LANGUAGES: BASIC 


Listing 3: Hie QuickBasie equivalent of the program in 
listing 2 . 

DATA 5 

DATA Alice, 54 
DATA Brian, 30 
DATA Charlea, 100 
DATA Debby, 47 
DATA Ethel, 7fl: 

TYPE Student !user-defined 

!record type 

FirstName AS STRING * 9 
Mark AS INTEGER 
END TYPE 

READ Size! 

' ^DYNAMIC Iarrays to follow 

lare dynamic 

DIM Class (1 TO Size!) AS Student [typed array 
DIM Rank ( 1 TO size!) AS INTEGER 
I! - 0 

DO [INTEL 1% = Size! 

1% - I! + 1 

READ Class (W .FirstName 
READ Class(1%).Mark 

Kank{I%> = 1% [initialize Rank 

DOOR 

LET K% = 0 
LET Swaps! = 1 
DO UNTIL Swaps! - 0 
LET Swaps! = 0 
LET K% = K! + 1 
FOR J% - 1 TO Size! - K% 

IF Class(Rank(J%)).Mark < Class(Rank(J% + 1)) 
Mark TEEN 

SWAP Rank(J!) , Rank!J% + 1) 

LET Swaps! - Swaps! F 1 
END IF 
NEXT J! 

LOOP 

FOR K% = 1 TO Size! 

PRINT Class (RanMK!) ) .FirstName; 

Class (Rank (K%) ) .Mark 

NEXT K% 

END 


Who Uses It? 

You can customize operating-system commands with macros 
written in BASIC. Many laboratory in st rumen Is also have an 
understanding of BASIC. Art Ramirez, a low-tempera Lure physi¬ 
cist at AT&T*s Bell Laboratories, measures magnetic and thermal 
effects occurring during experiments on superconductivity. He 
writes controllers for various devices such as voltmeters, using ei¬ 
ther GWBASIC (QuickBasic’s predecessor) or TBASTC (a ver¬ 
sion of True BASIC from a company called TransEra). His in¬ 
struments “understand" 1 BASIC, he finds it quick and easy to 
use, and he feels no need for anything fancier. The True BASIC 
company sponsors a group that distributes shareware among en¬ 
gineers and others who might be interested in scientific appli¬ 
cations. 

Thousands of commercial programs have been written in BA¬ 
SIC by people with good ideas but little programming experi¬ 
ence. What do you do when a program needs upgrading but is 
written in a version of BASIC that's no longer supported by its dis¬ 
tributor? Ah, there’s the rub—in any nonstandard ized language, 
not just BASIC. The hodgepodge of BASICS appears to have 


settled down to two major contenders: the standardized, simple 
True BASIC and QuickBasie, which has many more features. 
Either one has enough structures to program some pretty seri¬ 
ous applications. 

Why So Many Different Languages? 

In this series, I have looked at six language survivors from Lhe 
1960s. There are other, newer languages as well: C, Ada, Prolog, 
and ML, to name the most popular ones. To address Lhe question 
of why so many languages, I suggest looking at a book by Thomas 
Kuhn called The Nature of Scientific Revolutions (University of 
Chicago Press, 1962). 

The book was controversial because Kuhn claimed that a sci¬ 
entific notion was valued as much because of the group of peo¬ 
ple who found it useful as because of any intrinsic merit it mighl 
have. He traced new paradigms from the breakdown of older 
ones. Among programming languages, BASIC arose because of 
the breakdown of FORTRAN and ALGOL. 

Peter Wegner of Brown University has extended Kuhn's notion 
of paradigms to programming languages. Part of his motivation 
in doing this was to provide some kind of order in the general ba¬ 
bel of languages and dialects. He divides language paradigms 
into two broad categories: imperative and declarative. An im¬ 
perative language is one that facilitates computation by means 
of stale changes. A programmer is responsible for making as¬ 
signments that change the state of a computer's memory. A 
declarative language is one in which a programmer submits 
a relation or function to be realized and a computer figures out 
how to do it. 

Each of the two paradigms has three subcategories; among im¬ 
perative languages are those LhaL are block structured, object 
based, and supportive of concurrency. Declarative languages in¬ 
clude those that arc logic based, functional, and database spe¬ 
cific. Of the older languages covered in this series, FORTRAN 
and COBOL are imperative, while Lisp, SNOBOL, and APL 
are declarative. None serves as a very good example of a sub¬ 
category, as newer languages have implemented these particular 
features better. 

Each language has a devoted community that was, possibly, 
attracted away from an earlier language. These practitioners com¬ 
municate with each other and collaborate on work using the pre¬ 
ferred language of their group. Number-crunching scientists and 
engineers use FORTRAN, businesses use COBOL, novices and 
those looking for quick-and-easy programming use BASIC, AI re¬ 
searchers use Lisp, those in the humanities prefer SNOBOL, and 
systems analysts use APL for building experimental systems. 
Any of these groups may be attracted to a new language, but, as 
Kuhn points out, “retooling is an extravagance to be reserved 
for the occasion that demands it." 

There are those who predict that programming will settle down 
into a few widely used languages—C superseding FORTRAN, 
Ada replacing COBOL and attracting some FORTRAN users, 
and Common Lisp becoming the language of choice for all func¬ 
tional programmers. You need only attend one or two computer 
conferences to find a vociferous group advocating the demise 
of BASIC. But members of each community appear to be pretty 
content with what they have, so don't look for consolidation any¬ 
time soon. m 


Doris Appleby writes about mathematics, computer science, and 
pedagogy. She is also the chairperson of mathematics/computer 
science/information systems at Mary mount College in Tarry- 
town, New York, and the author of Programming Languages— 
Paradigm and Practice (McGraw-Hill 1 1991). You can reach her 
on BIX do “editors: 1 
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Would you 

get on board any 
SYSTEM THAT 

only takes you 

80% OF THE WAY? 


The worst time to discover that you can’t complete a 
critical application is when you’re in the middle of it. 

Yet it happens. Why? Because professional developers 
have never had a comprehensive, high-level system 
designed to build even the most complex applications. 
Never, that is, until Progress. 

The Progress Application Development Envi¬ 
ronment is built by developers, for developers. It 
provides everything you need for the fast, easy 
creation and execution of strategic applications- 
from prototype right 
through to delivery. 

How? Progress gives 
you the most flexible 
4GL and relational data¬ 
base system available, 

including ANSI Stan- The Progress Application Development 
dard SQL. It’s specifical- maintains productivity during 

ly designed to do 100% complex e ^ ,ications whi,e ° thcrs 
of the job, enabling you to build industrial-strength 
applications with a single, high-level language. Without 
resorting to unproductive third-generation languages. 



The seamless Progress environment gives your 
application the flexibility to run on almost every 
major platform. And to connect to most network 
protocols and other databases. This ensures portability 
and interoperability in an ever-changing hetero¬ 
geneous environment. 


That's why, in the last three Datapro Surveys and the 
latest VAR Business Report Card, developers rated 
Progress #1 in virtually every category, ranging from 
ease of use and data management to customer support 
and documentation. 


Call 1-80Q-4-Progre$s for survey results or how you can 
get a fully functional test drive. Because when you’re deal¬ 
ing with serious applica¬ 
tions, getting less than 100% PROGRESS 

from your system won’t fly. SOFTWARE 


Progress applications are fully portable across the broadest spectrum of hardware platforms, operating systems, networking protocols and user interfaces. So 
many, in fact, that we had to list them here in small type: aix™, a/ux™, btos®, os/i®, unix®, ultrix™, vms™, xenix®, decnet™, lan manager™, netbigs™. Novell® 
networks, tcp/ip, Microsoft® windows™, and the x window system™. Also, Progress lets you process information in other databases, including oracle, Rdb and rms, 

Prooecees is a rc£L!lcini Irsdrmirfe of Progress Software Corporation. All other trademark, and irgiitcccil Ir^EmiFb jit the property of their respective nwiuficiintd. BYTADVQG 
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STATE OF THE ART 



SCALING THE 
MEMORY PYRAMID 


The balance of different types of memory and storage in a 
computer system goes a long way toward determining its performance 


BOB RYAN 


C onsider the throughput of a hypothetical RISC-based 
workstation that can execute one machine instruc¬ 
tion per dock cycle. With a 25-MHz clock, it could 
spit out 25 million 32~bit results every second, with a 
throughput of 100 MBps. 

To keep the CPU of such a system operating at full speed, you 
need a memory system that can load one instruction and two 
operands and store one result every clock cycle. That's four 
32-bit pieces you would have to move each cycle, which trans¬ 
lates into a potential required bandwidth of 400 MBps. 

Today, there are no desktop-class machines with memory 
systems capable of such handwidths. The stumbling block is 
not so much technical as it is economic: High-speed memory 
systems are expensive, and they exhibit a price/performance 
curve that has more in common with an exponential function 
than with a linear one. The challenge in designing or pur¬ 
chasing a desktop system is to balance the conflicts between 
optimal memory design and cost. 

This State of the Art section examines computer storage 
and how it relates to performance. This article provides an 
overview of today's computer storage systems and how they 
are likely to evolve in Lhe near future. In "What to Stash in a 
Cache," Steven J. Vaughan-Nichols takes an in-depth look 
at the most common method used to expand the major bot¬ 
tleneck in most computer systems: the processor-to-main- 
meniory interface. In "Storage Management," Mike Robinson 
examines the issues you'll confront in the brave new world of 
network-based storage and archiving. And in "Embedded In¬ 
telligence/' authors Rod Kirk, Tim Christianson, and Danial 
Faizullabhoy explore the growing intelligence found in mass- 
storage systems. 

The Great Pyramid 

Computer storage is anything but monolithic, in a typical sys¬ 
tem, you can easily have four or five different types of storage, 
from the registers that feed a processor's functional units to the 
tape drives that back up the hard disk. 

Although each type of storage has its own functions and 


characteristics, each is also bound to the others in a coherent 
memory system. This system is designed to keep Lhe proces¬ 
sor as busy as possible by supplying it with required infor¬ 
mation (i.e., instructions and data) in a timely manner. 

The relationships between the different types of memory can 
best be viewed as a pyramid. The base of each segment represents 
its relative size in comparison to 


die other storage types. Its height 
represents its relative speed 
(higher equals faster) and cost 
(higher equals more expensive). 
Figure 1 shows the memory 
pyramid for a typical 486-based 
desktop computer. 

Storage technologies do not 
advance in lockstep. Memory 
speeds do not increase at the 
same rate as processor speeds, 
and processor speeds, in turn, do 
not directly relate to the speed 
of drives. As a result, the rela¬ 
tive contribution of each type of 
storage in an optimal memory 
system changes almost daily. 

Ultimate Storage 

The ultimate destination of 
the contents of any computer 
storage medium (e.g., memo¬ 
ry, hard disk, and tape) is the 
processor. It executes Lhe in¬ 
structions, massages the data, 
and produces the results. 

The processor's actions lake 
place in its functional units, 
which can include an ALU, an 
FPU, or perhaps a vector-pro- 
cessing unit. However, before 
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SCALING THE MEMORY PYRAMID 


486-SYSTEM MEMORY PYRAMID 

Register fits {less than 1 KB, very fast, and very expensive) 

Memory cache (8 KB t fast, and expensive) 

Main memory (8 to 64 MB, slower, and less expensive) 

Direct-access storage (80 to 512 MB, slowest, 
and least expensive) 



Figure 1: The memory pyramid for a typical 486-based system consists of four layers, 
The processor-register file is the smallest (under I KB) and the fastest (10-nanosec¬ 
ond access) form of storage on the system. In contrast, the hard disk might store 200 
MB (200,000 KB) but require J5 milliseconds (J5 million ns) on average to access 
its contents. On the other hand, the hard disk might cost you less than half a cent per 
KB, and you cant get the processor registers for less than several hundred dollars 
per KB. 


an instruction can invoke such a unit and 
before Lhe unit can massage the dal a, the 
processor must retrieve the instruction or 
data from memory and store it in the reg¬ 
isters. Processor registers provide the cap¬ 
stone of the memory pyramid. 

Although instructions and data share 
the same memory, they often take different 
paths to a register. Some processors use a 
full Harvard architecture, which features 
separate paths from memory io the pro¬ 
cessor for instructions and data. Other de¬ 
signs use a common pathway to the pro¬ 
cessor but send the instructions and data to 
different internal caches. 

The 486, on the other hand, stores both 
instructions and data in the same on-chip 
cache. Only when the processor moves the 
instructions to the instruction register and 


ACTION SUMMARY 


Computer storage is anything 
but monolithic, A typical sys¬ 
tem can have four or five types 
of storage. The goal is to get 
the proper instructions and 
data into the registers in a time¬ 
ly fashion and to keep the pro¬ 
cessor busy. Some exciting 
ways of meeting that challenge 
are emerging. 



ihc data to the general-purpose registers 
do instructions and data finally go their 
separate ways. 

Registers are the final storage place for 
instructions and data before execution. A 
processor’s register file is also the smallest 
(and thus most expensive) storage facility 
in a system. 

The purpose of the memory pyramid is 
to get the proper instructions and data into 
the registers in a timely fashion. The main 
reason far the success of RISC-based com¬ 
puters over the past few years lies in their 
ability to keep the proper registers primed 
with data and insimctions. RISC proces¬ 
sors feature large register files and spe¬ 
cialized fetch-and-store instructions that 
help to keep the registers filled with the 
proper data. The future will bring larger 
register files and greater use of RISC, 

Caching In on Main Memory 

Below the processor registers on the mem¬ 
ory pyramid lies the main memory sys- 
tern. On today’s desktop computers and 
workstations, this system normally con¬ 
sists of the main memory store and one or 
two caches. One cache is usually located 
on the processor chip (the primary cache ), 
and the other is off-chip (the secondary 
cache). 

The processor-to-main-memory inter¬ 
face has always been the main perfor¬ 
mance choke point in stored-program-type 
computers. It’s a choke point that is be¬ 
coming progressively narrower. 

As figure 2 shows, speed advances in 
the DRAM chips that make up main mem¬ 
ory in personal computers and worksta¬ 
tions have not kept pace with advances in 
processor clock speed. Thus, main memory 


is more of a drag on processor performance 
today than it was in the earliest personal 
computers. As a result of this ever-widen¬ 
ing gap, systems designers have turned to 
smaller, faster, and more expensive cache- 
memory techniques to keep the processor 
pipeline as full as possible. 

The logic behind caches rests on the 
principle of locality. As explained by Hen- 
nessy and Patterson in Computer Archi¬ 
tecture: A Quantitative Approach (Mor¬ 
gan Kaufmann Publishers, 1990), this 
hypothesis has two dimensions, a tempo¬ 
ral one and a spatial one. 

The principle of locality holds that a 
program (and thus a processor) tends to 
access memory items it has accessed re¬ 
cently—the temporal dimension. In addi¬ 
tion, a program tends to access memory 
items located near the items it has accessed 
recently—the spatial dimension. 

A cache, then, is a system that moves 
recently accessed items and the items near 
them to a storage medium (typically stat¬ 
ic RAM or processor RAM) that is faster 
than main memory’s DRAM. Caches are 
classified by their speed, complexity, and 
size. Normally, the more complex the log¬ 
ic of the cache controller is, the smaller 
the cache you need. 

Another way that you can differentiate 
caches is by how they update main mem¬ 
ory. A write-through cache writes to main 
memory whenever a cached location is 
written to; a write-hack cache writes to 
main memory only when a particular lo¬ 
cation is flushed from the cache. The for¬ 
mer ensures constant coherency between 
the cache and main memory; however, its 
greater use of the memory bus could in¬ 
terfere with other cache-to-main-memory 
transfers. 

Most high-end personal computers use 
a single cache: High-end 386 machines 
have off-chip caches, and 486 machines 
have caches integrated into the processor, 
in the future, personal computers will fol¬ 
low the lead of workstations and use two 
levels of caching: a smaller, faster prima¬ 
ry cache and a larger, slower secondary 
cache. In general, caches will become larg¬ 
er and more complex; they must to keep 
pace with the increasing dock speeds of 
future desktop machines. 

Annther recent trend in personal com¬ 
puters is the use of virtual memory. Long 
a standard feature on Unix workstations, 
virtual memory lets you use part of your 
hard disk as main memory. Thus, you 
don’t need to have enough main memory 
to hold all your executing applications and 
data at the same time. 

Virtual memory was developed at a time 
when main memory was more expensive 
than it is now. Today, however, virtual 
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Data Compression of course, but 

Which One? 



products 


Why not 
go with the 
real-time 
data compression 
software being 
used by more 
PC users worldwide! 




3905 Bohannon Drive 
Menlo Park, CA 94025 
Teh 800-732-3133 » Fax: 415-688-0466 


sidcistor 


Just install SuperStor 2.0 and you 
instantly increase your disk capacity by 
2-3 times! Then use your computer the 
way you normally do, no extra commands 
or keystrokes are required, 

SuperStor 2.0 provides up to 25% 
greater compression than before! ICs the 
fastest, most advanced product of its 
kind, with many unique features that 
make it more powerful, easier to use, and 
far more flexible than the competition, 
just look at the chart to review SuperStor's 
numerous features-many of which are not 
offered by other compression products, 
SuperStor 2.0 is not only the most 
powerful, it's the most user friendly, too! 
Clear, colorful graphic displays make in¬ 
stalling and using SuperStor simple. And, 
SuperStor 2.0 runs with all popular oper¬ 
ating systems and application programs. 
So when choosing data compression, 
SuperStor is the one! 


For more information, please call 
1-800 732 3133* 


com 


Not all data i 
are created equal! 


SuperStor 
New Version 
2.0 


Stacker 

2*0 


1 Compresses hard drives, RAM, floppy, and 
other removable media by an average ratio 
of 2; 1[, doubting your disk capacity! 


1 Real-time on the fly data compression 
doesn't slow down your PC! 



1 Universal Data Exchange allows compressed 
floppies or removable drives to be read and 
| saved hy any PC! 


1 Fully integrated menu-driven software program 
offers ease of installation and operation! 

B8 m 

1 Advanced Compression Utility Tool Kit scans, 
checks, and repairs compressed data! 


1 Advanced Disk Optimization Utility 
defragments or consolidates compressed delta 
| for optimal disk performance! 

HB 

j Highest compression ratio of any data compression 

1 software (up to 25% greater with version 2.0!). 

IP 0 

1 Automatically updates CONFIG.SYS on physical 
partition to further enhance transparent operation! 

mm 

1 Dynamically adjusts drive capacity to fit more 
data on compressed disks with less effort! 


1 Performance enhancing Disk Cache results in 
faster system performance! 



1 Device driver easily loads high, maximizing 
conventional memory for RAM-intensive 
| applications! 

m m 
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SCALING THE MEMORY PYRAMID 


How Will Multimedia 
Change System Storage? 


W e are witnessing a revolution 
in the personal computer in¬ 
dustry: die multimedia rcvolu- 
lion. Multimedia enhances ex¬ 
isting applications by adding rich data 
types (e.g„ color photographs, motion 
video, and audio). It promises to cre¬ 
ate a new type of application aimed at 
group productivity rather than individ¬ 
ual productivity. 

Today; these new types of applica¬ 
tions are described with terms like 
workgroup computing, enterprise com¬ 
puting t and computer-supported col¬ 
laboration, Their goal is to provide a 
real-time environment that integrates 
multiuser, multisite production with in¬ 
formation sharing. This information in¬ 
cludes traditionai forms of data as well 
as the video and audio data types found 
in multimedia. 

As these new data types are incorpo¬ 
rated into desktop computing, they will 
have an impact on nearly every com¬ 
ponent in the system—the CPU, mem¬ 
ory, mass storage, expansion bus, net¬ 
work, and display. Of specific interest 
is multimedia’s impact on memory and 
mass-storage components. 

To fully integrate rich data types (par¬ 
ticularly video and audio) into desktop 
computing, it is important to under¬ 
stand their nature and key characteris¬ 
tics, Unlike text and two-dimensional 
graphics, video and audio are time-con¬ 
tinuous in nature: They are presented 
over a period of time at a specific, pre¬ 
defined rate. Such a constraint prede¬ 
termines two well-known characteris¬ 
tics of video and audio data: They are 
large and performance-sensitive. 

Digital Video 

A typical spatial resolution for a digital 
motion-video window in a desktop ap¬ 
plication would be 320 by 240 pixels, 
or one-quarter of the screen at the stan¬ 
dard VGA resolution of 640 by 480 
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pixels. The image quality of video at 
320- by 240-pixel resolution is rough¬ 
ly equivalent to that of VMS video. 

In most cases, video and photographic 
images are encoded in a YUV color 
space with luminance (Y) at full reso¬ 
lution {i.e., 320 by 240 pixels) and 
chrominance (U,V) at half resolution 
horizontally and vertically (i.e., 160 by 
120 pixels). With I byte for each Y, U, 
and V sample, this gives an average of 
1.5 bytes per pixel; that is, one Y byte 
per pixel, and one U byte and one V 
byte per 2- by 2-pixel array. 

Therefore, each frame of video is 
115,200 bytes in size and, at 30 frames 
per second, requires 3.5 MB of storage 
to hold 1 second of video. Because mo¬ 
tion video contains a lot of redundancy, 
it can be compressed wilhout signifi¬ 
cantly degrading image quality. 

Video Compression 

You can achieve a compressed size of 
about 4.5 KB per frame with a com¬ 
pression scheme such as the Moving 
Pictures Experts Group (MPEG) stan¬ 
dard (a draft standard for compressed 
digital video and audio that is targeted 
at playback from CD-ROM or other 
digital storage medium at an approxi¬ 
mate data rate of 1.5 Mbps) or Intel’s 
PLV (Presentation-Level Video). 

After converting a 320- by 240-pixel 
image to YUV format, the compres¬ 
sion ratio needed to condense the image 
to 4.5 KB is about 26 to 1. Audio data 
contains a lot less redundancy and can¬ 
not be compressed as much. It achieves 
a compression ratio of only about 4 to L 

At these compression ratios, a CD- 
ROM or hard disk with a 5G0-MB ca¬ 
pacity can store an hour of video and 
audio. The compressed data rate re¬ 
quired for real-lime playback at 30 
frames per second is 135 KBps. This 
speed not only allows video and audio 
playback from disk but also makes 


video and audio transmission via com¬ 
puter networks and T1 digital phone 
lines possible (see figure A). 

in the mid-1990s, motion-video res¬ 
olution on desktop computers will start 
to shift to full-TV resolution (640 by 
480 pixels). Because there are four 
times as many pixels on TV as on 
VGA, this resolution will require four 
times the storage needed for both com¬ 
pressed and uncompressed video. 
That’s aboui 460 KB for each uncom¬ 
pressed frame and a data rate of 0.54 
MBps for real-time playback of com¬ 
pressed video and audio. The ISO 
MPEG-2 standard, now in the early 
stages of development, is targeted at 
TV-quality video and near-CD-quaJi- 
ty audio at a 0.5- to I.2-MBps com¬ 
pressed data rate. 

The move from TV-quahiy to HDTV- 
quallty video, with image sizes in the 
range of 1 million to 2 million pixels 
and compressed data rates of 2.5 to 5 
MBps, will be delayed until the late 
1990s because of economics as much as 
technical factors. With the Low cost of 
NTSC and PAL video equipment and a 
profusion of source material, these for¬ 
mats will be slow to move to HDTV 
video for all but the most advanced 
desktop video applications. 

The Impact on Memory 
The impact of multimedia on the mem¬ 
ory subsystems of desktop machines 
will occur in the number and size of 
uncompressed video frames stored and, 
indirectly, in the increase in frame- 
buffer depth required to properly dis¬ 
play video images. In a scheme such 
as MPEG, two to three frames of video 
are stored during the encoding or de¬ 
coding processes, because the scheme 
uses interframe coding techniques (e.g., 
motion compensation). 

Most early designs of video-acceler¬ 
ator chips will use a separate, dedicat- 
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TYPICAL MULTIMEDIA DATA TRANSFER RATES 



* 20- to 60-MBps memory bandwidth required for real-time video 


Figure A: Multimedia processing moves data over the system bus in both compressed and uncompressed formats. The 
values given here are typical for one-way transfers on a single video stream Applications such as video conferencing 
will require the system to simultaneously handle two streams of video information, doubling the bus traffic shown here. 


ed block of memory (typically 1 to 2 
MB in size) to store video frames and 
intermediate data created during the 
encoding and decoding processes. In 
the future, however, the trend will be to 
eliminate this separate memory store 
and use a portion of system memory 
for video and related data. 

Although this use won't have a sig¬ 
nificant impact on memory size in 32- 
bit systems, it will adversely affect 
memory performance. The memory 
bandwidths required to process MPEG 
images are in the range of 40 to 60 
MBps for compression and 20 to 30 
MBps for decompression. MPEG-2 
processing will almost quadruple that 
memory bandwidth requirement. 

Moving to More Colors 

To properly present video and photo- 
graphic-quality images, the frame- 
buffer depths must increase from the 4 
to 8 bits per pixel used today to be¬ 
tween 16 and 24 bits per pixel. Full 
photographic-quality displays require 
24 bits per pixel—8 bits each for the 
red, green, and blue color components. 

A 16-bit-per-pixel RGB format can 
display photographic-quality images 
with good but not perfect quality. 
Dithering is often used to eliminate 
contouring in the image. This is ac¬ 
complished by masking the image with 
low-level noise. 

Because most GUIs used today (e.g.. 


Windows) store off-screen images in 
system memory, the storage and band¬ 
width requirements for GUI image data 
will increase by a factor of two to four 
as the frame-buffer depth increases. 

Massive Storage 

The primary impact of multimedia on 
the mass-storage system will not be the 
size of the motion-video files. They are 
large but not unreasonably so, consid¬ 
ering current trends in mass-storage 
density. Rather, the major impact will 
be in the performance sensitivity of 
continuous data types. 

In particular, video and audio capture 
and playback are very sensitive to the 
continuous data rate and latency (as 
visible to the application) of the mass- 
storage device. If the video or audio 
data stream is interrupted, the result¬ 
ing glitch in the playback is immedi¬ 
ately noticeable. 

You can manage interruptions in data 
delivery from the storage device by 
buffering the compressed data. This 
technique, however, introduces addi¬ 
tional latency that can reduce the de¬ 
vice's responsiveness. 

What About CD-ROM? 

Although CD-ROM has a very attrac¬ 
tive distribution cost per bit, it will only 
be useful in a subset of potential mul¬ 
timedia applications because it's a read¬ 
only device. In the enterprise comput¬ 


ing environment of tomorrow, many 
of the databases containing reference 
material, application help, tutorial files, 
and multimedia clip an will be moved 
to a file server as a network resource. 

The most common local mass stor¬ 
age will continue to be high-capacity 
and high-data-rate read/write devices. 
Improvements in operating systems and 
drivers will be required to provide high 
data rates, continuous streaming, and 
low latency at the application level. 

Pushing the Envelope 

The integration of rich multimedia data 
types into the desktop computer will 
change our lives. Over the next sever¬ 
al years, the systems architecture of the 
personal computer will undergo sig¬ 
nificant changes to incorporate these 
new data types. 

The inclusion of video data, in partic¬ 
ular will affect memory and mass-stor¬ 
age requirements because of video's 
continuous nature and large file sizes. 
Increases in image resolution and the 
requirements for multiple, simultaneous 
video streams will continue to push the 
capabilities of memory and mass-storage 
subsystems throughout the next decade. 


David Sprague is manager of video 
processors at Intel's multimedia prod¬ 
ucts operation in Plainsboro, New Jer¬ 
sey. You can reach him on BIX c/o “ed¬ 
itors. J> 
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Floppy—But Very Large 



This Floptical drive system uses optical elements to 
split and focus the positioning light beam. One beam 
is directed upward to the disk white the other goes to 
the linear encoder, which contains the pattern needed 
to determine the position of the low-density 
readiwrite head over the tracks of 720-KB and L44- 
MB floppy disks . Both beams are reflected to the 
quad detector, if the Floptical pattern is detected, the 
digital servo mechanism uses the. information from 
the first beam to position the high-density head; 
otherwise, it uses the information from the second 
beam to position the low-density head. 


O nce Ihu only form of di¬ 
rect-access storage avail¬ 
able for personal comput¬ 
ers, floppy disks have 
become relatively less important 
in recent years than hard and op¬ 
tical disks, in the past, floppy 
disks were used for every thing— 
program and data storage, archiv¬ 
ing, software distribution, and 
data transport. Today, hard disks, 
tape, optical storage, and network 
servers have usurped most of 
these functions. Software distri¬ 
bution is the only area in which 
floppy disks still dominate. 

The problem isn't that floppy 
disks haven't increased in capac¬ 
ity over the years. On the con¬ 
trary, they have shown a steady 
progression in capacity, from the 
160 KJ3 you got with the original 
IBM PC floppy disks to the 2,88 
MB you can get today. 

The problem is that floppy disk 
capacity has not kept pace with 
the massive size requirements 
of today's tasks (e.g., hard disk 
backup and program and data 
storage). In a world of hard disks 
that offer 100-MB capacity and 
word processors that take up 15 
MB of storage space, a l .44- or 2,88- 
MB floppy disk isn't terribly useful. 

To enlarge the capacity of a disk, you 
can increase the linear density, the track 
density, or both. Increasing linear den¬ 
sity means putting more bits on a track. 
Increasing the track density means 
era m m i ng mo re co ncc ntric t racks i n to 
a limited area. 

Increasing linear density was the lac¬ 
tic used to increase the capacity of 3 Ez¬ 
ine'll floppy disks from 720 KB to 1,44 
MB, and from 1.44 to 2.88 MB. In the 
latter case, Toshiba used a higher co- 
erejvity medium, barium ferrite, to dou¬ 
ble the number of bits you can store 
on each track. The Toshiba technology 
stores about 35,000 bits per inch. 

The second method of enlarging disk 
capacity — increasing track density — 
has not yet been applied to floppy disks. 
With high track densities, you need a 
mechanism that will detect when the 
head is not aligned exactly over a spe¬ 


cific track. This requires a feedback 
mechanism that enables the drive to 
read positioning information directly 
from the medium. The lack of medi¬ 
um-based positioning information and 
a feedback mechanism is the reason 
why today's floppy disks are stuck at 
135 tracks per inch. 

Making Tracks 

Several companies have been working 
to develop technologies to increase the 
track density (and thus the storage ca¬ 
pacity) of 3^-inch floppy disks. Brier 
Technology and Insite Technology 
have succeeded in boosting the capac¬ 
ity of floppy disks to over 20 MB. 

The Brier Flex Ira system uses a low- 
frequency magnetic signal embedded 
in the medium to position the read/write 
head precisely over the intended track. 
Data recording uses higher-frequency 
signals, permitting the head to distin¬ 
guish positioning information from 


data. The one drawback to the 
Brier drive is that it can’t read 
and write lower-capacity flop¬ 
py disks. 

The Insite drive uses optical 
techniques to position the read/ 
write head over the proper track. 
The medium is embossed with 
servo tracks that create areas of 
higher and lower contrast. A 
light beam reflected off these 
tracks can find the necessary po¬ 
sition of the read/write head over 
the medium. The use of optical 
positioning techniques gives this 
technology its name: Floptical. 
This technology has one advan¬ 
tage over FI extra: It can read and 
write conventional 720-KB and 
1.44-MB floppy disks. 

The Floptical system directs 
the positioning light beam to the 
servo tracks on a Floptical disk. 
When the detector senses the re¬ 
flected pattern of a Floptical 
disk, it uses the beam to obtain 
positioning information. When 
it doesn't sense the Floptical pat¬ 
tern, indicating the presence of a 
non -FI optical disk surface, it 
switches to an alternative posi¬ 
tioning system for the lower- 
density medium (see the photo). 

Floptical technology uses magnetic 
recording technology to actually read 
and write the data; optical technology is 
used for positioning only. In fact, the 
Insite technology uses two heads: one 
for Floptical disks and one for conven¬ 
tional media. Because its read/wrile 
mechanism is larger than the Flextra's, 
an Insite drive has a seek time about 
twice that of the Plectra, 

Setting Standards 

To be more than niche technologies, 
the Flex Ira and Floptical drives require 
the support of media makers, OEMs, 
and customers. Quantum sells Flextra 
drives under the QuadFlextra name, 
and Verbatim makes Flextra media. 

Insite has gone further in lining up 
industry support for its Floptical tech¬ 
nology, Early on, the company licensed 
its technology to Iomega to provide a 
second source of Floptical drives, lined 
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up media makers 3M and Maxell, 
and arranged to have MKE manu¬ 
facture its drives. Last year, these 
companies formed the Floptical 
Technology Association (FTA) to 
promote Floptical technology and 
maintain compatibility across me¬ 
dia and drives from different man¬ 
ufacturers. 

Since last spring, the FTA has gar¬ 
nered support from four SCSI 
adapter makers, including Adaptec, 
and from numerous drive OEMs, 
including Prima Storage Solutions, 
Liberty Systems, Commodore Tech¬ 
nology, Honeywell TAG, and Pro- 
corn Technology. The FTA believes 
the ability of Floptical drives to read 
conventional floppy disks will at¬ 
tract enough OEMs and customers 
to create a de facto standard. 

Handicapping the Race 

At more than 20 MB, die capacity of 
Flextra and Floptical drives is suf¬ 
ficient to enable floppy disks to re¬ 
tain their preeminence as a medium 
for software distribution and to once 
again handle applications such as 
hard disk backup, data transfer, and 
program and data storage. The fi¬ 
nal determination of viability, how¬ 
ever, rests with the customer. 

Given its wider range of support 
among different companies and its 
backward compatibility with older 
media. Floptical technology stands 
the best chance of establishing it¬ 
self as the standard for high-capac¬ 
ity floppy disks, but Flextra tech¬ 
nology is not standing still. 

Brier has announced a 50-MB ver¬ 
sion of Flextra that will be compat¬ 
ible with 720-KB, 1,44-MB, and 
2.88-MB floppy disks. In addition, 
Flextra’s overall performance is bet¬ 
ter than Floptical’s, and that will at¬ 
tract customers to whom compati¬ 
bility is a secondary issue. 

The biggest question concerning 
very high capacity floppy disks is 
not which will establish itself as a 
standard, but whether either—or 
some other design—can succeed in 
the marketplace. The answer lies 
with you. 


memory can defeat the purpose of a high¬ 
speed memory system. 

If you paid a premium for a machine 
with fast primary and secondary caches, 
you should think twice about using virtu¬ 
al memory to extend your system’s mem¬ 
ory capacity. An access to a hard disk lo¬ 
cation is about 200,000 times slower than 
an access to a main memory location. 

On the other hand, virtual memory can 
be a hfesaver if your need for memory out¬ 
paces your ability to pay for it. With virtual 
memory, as with other aspects of a mem¬ 
ory system, you have to balance the bene¬ 
fits against the penalties. 

Disk Revolutions 

The line between main memory and di¬ 
rect-access storage is the most significant 
one in the memory pyramid. Across this di¬ 
vide, access speed drops by a factor of se v¬ 
eral hundred thousand. 

More important, direct-access storage 
is the first nonvolatile type of memory on 
the pyramid. You don’t lose the contents of 
direct-access storage when you turn off 
the power on your system. These two fac¬ 
tors determine the future evolution of hard 
disk technology, the most important cur¬ 
rent form of direct-access storage. 

The most significant trends in harddisk 
technology today are increased capacity 
and security. Speed is important, but giv¬ 
en the enormous gap between disk- and 
memory-access times, none of the ad¬ 
vances on the horizon are likely to have 
much impact on the relative speeds of 
drives and memory. 

The name of the game in hard disks now 
is capacity. This is especially evident when 
you consider the storage-hungry tech¬ 
nologies (e.g., multimedia) that are grow¬ 
ing in importance on the desktop (see the 
text box 41 How Will Multimedia Change 
System Storage?” on page 164). 

Capacity is a function of how tightly 
you can pack individual bits together on a 
track (i.e„ linear density) and how closely 
you can pack tracks together on a disk sur¬ 
face (Le., track density). Both these mea¬ 
sures—and their combination, termed are¬ 
al density —are primarily determined by 
the materials used to construct the disk. 

Formerly, hard disks were coated with a 
crystalline form of ferric oxide called gam¬ 
ma ferric oxide. Particles in the coating 
were magnetized in the direction corre¬ 
sponding to the magnetic field created by 
the read/write head. 

As the need for more tightly packed bits 
and tracks increased, so did the need for 
newer coatings. Ferric-oxide coatings 
reached their limits; they were too coarse 
to permit the bit information to be packed 
any more tightly. 


THE CPU/MEMORY GAP 



Figure 2: The curves representing clock 
speed and memory speed have diverged 
markedly since the introduction of per¬ 
sonal computers in the mid-1970s. This 
divergence points out the need for 
caches and other bandwidth-expanding 
techniques that let memory systems keep 
up with modern processors. 


Today, most high-capacity hard disks 
use metallic thin-film coatings that let you 
pack the magnetic spots extremely close 
together, A typical high-capacity disk 
might have a linear density of about 60,000 
bits per inch and a track density of be¬ 
tween 1500 and 2000 tracks per inch. 

Tightly packed recording spots increase 
both the difficulty in distinguishing one 
spot from another and the chance that near¬ 
by spots may after a spot’s polarity. To 
overcome the first difficulty, drive man¬ 
ufacturers have long used thin-film heads, 
which are more sensitive than monolithic 
ferrite heads. 

Keeping one spot from influencing the 
polarity of another requires the use of ma¬ 
terials with high coercivity (i.e.* the mea¬ 
sure of a material’s innate resistance to 
changing its magnetic orientation). Using 
highly coercive thin films solves the po¬ 
larity problem, but it introduces another. 
Highly coercive materials require a pow¬ 
erful induction field from the read/write 
head to change their magnetic orientation. 
Keeping this field from making unwanted 
changes in nearby spots requires a read/ 
write head with a small inductive gap. A 
small gap, in turn, means that the head 
must travel very close to the medium, in¬ 
creasing the danger of a head crash. 

Increasing the capacity of magnetic 
disks requires quite a balancing act. Each 
increase in track or linear density resulting 
from advances in the materials used re¬ 
quires corresponding advances in the read/ 
write heads and in the servo mechanisms 
that control them. 

Despite these difficulties, the growth in 
disk capacities will continue unabated for 
the foreseeable future. For example, Hi¬ 
tachi is already investigating the use of 
materials that will permit linear densities 
of 120,000 bpi, and IBM is researching 
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Terabyte Memories 
with the Speed of Light 


T he mechanical speed of current 
mass-storage systems has not 
kept pace with silicon advances. 
The I/O bottleneck arising from 
this mismatch severely limits expedient 
access to vast data archives that need 
distillation for research or business pur¬ 
poses* 

Within the next seven to 10 years, 
three-dimensional optical-based RAMs 
will emerge* With an I/O bandwidth 
exceeding 1 terabit per second, 3-D 
ORAMs will eventually replace huge 
disk farms and other mechanically de¬ 
pendent mass-storage structures. 

The theoretical storage-density lim¬ 
it for a 2-D medium (e.g., an optical 
disk) is l/A 2 " 4*0 x 10 s bits/cnf or 50 
MR/cm\ assuming a 0*5-micrometer 
(10' 6 -meter) illumination source to ad¬ 
dress the information. For 3-D storage 
(e,g„ a 3-D ORAM), the theoretical 
storage density limit is I A? = 8*0 x 10 12 
bits/cm 1 or 1 terabyte/cm 1 . With 20,000 
Limes the theoretical storage density of 
2-D media, the 3-D ORAM technology 
clearly has a substantial advantage in 
capacity. 

The 3-D ORAM prototypes current¬ 
ly under development at the Universi¬ 
ty of California at San Diego and at 
Irvine use a small cube (1 cm 3 ) of ma¬ 
terial composed of transparent styrene 
doped with a light-sensitive chemical 
(see references 1,2, and 3). 

When two polarized, coherent, and 
orthogonally oriented light beams si¬ 
multaneously strike the material, a bit is 
recorded at their intersection in the form 
of an opaque dot, or pixel. The finer 
the light beams are, the smaller the bit 
becomes. The light beams can be fo¬ 
cused to 1 micrometer, resulting in a 
recording density over 1 000 times that 
of optical disk media* 

Unparalleled Bandwidth 

Access speed is another important char¬ 
acteristic of storage systems. The typ¬ 
ical hard drive consumes about 10 mil- 
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3-D ORAM ACCESS 

Focus element Mutually 



Photochromic 
storage medium 


Figure A: 3-D ORAMs record infor¬ 
mation through the excitation of a 
photochromic chemical dopant To 
read a hit ; two photons of L03~mi¬ 
crometer wavelength provide the 
necessary stimulus when they strike 
a data hit. 


liseconds during armature and head 
movement before reaching an arbitrary 
location for reading or writing. 

DRAM is much faster than a hard 
drive, w r ith a cycle time approaching 
80 nanoseconds. Static RAM is faster 
still, with cycle times in the range of 
20 ns, but it's also more expensive. 

In contrast to these relative infini¬ 
ties of time, you can read or write 3-D 
ORAM in as short a time as 10 to 20 pi¬ 
coseconds (10 ]2 seconds). This is over 
1000 times faster than conventional 
semiconductor memories* 

Furthermore, you don't access 3-D 
ORAMs to read or write from 1 to 32 
bits at a lime, as you do with standard 
silicon memory chips and micropro¬ 
cessor subsystems* You write 3-D 
ORAMs in a highly parallel fashion, 
simultaneously accessing l million bits 
of data or more in each cycle (about I 
microsecond). 

To put these figures in perspective. 


Til compare them with the total mem¬ 
ory bandwidth of a parallel-processing 
system containing 1000 processors, 
such as the newly announced CM-5 
from Thinking Machines (Cambridge, 
MA). Assuming a 64-bit word cycle 
and an 80-ns memory cycle, a total 
memory bandwidth of 100 gigabytes 
per second would be possible for the 
1000-processor parallel-processing sys¬ 
tem* A single 3-D ORAM can address 
1 Mb every 5 jis, for a memory band¬ 
width of 25 GBps. 

Storage Through Chemistry 

The storage medium for 3-D ORAMs 
records information through the exci¬ 
tation of a photochromic chemical 
dopant called spirqbenzopyran. When 
this molecule absorbs two photons of 
0.538-micrometer wavelength {visible 
light) simultaneously, it changes color 
(much like light-sensitive sunglasses 
that darken on exposure to direct sun¬ 
light) and records a bit (see figure A)* 
To read a bit, two photons at the in¬ 
frared wavelength of 1*03 micrometers 
provide the stimulus by striking the 
pixel. The read process is nondestruc¬ 
tive, and the data remains intact* 

The material used to store the infor¬ 
mation is susceptible to environmen¬ 
tal conditions. The bits can randomly 
flip when exposed to room tempera¬ 
ture, destroying the information con¬ 
tent. When immersed in liquid nitro¬ 
gen or dry ice, 3-D ORAMs can retain 
their information for weeks. Eventual¬ 
ly, a more durable chemical dopant will 
be found that can withstand temperate 
environments without losing data. 

Address of Exotic ingenuity 

The eventual incorporation of the 3-D 
ORAM technology into standard com¬ 
puting systems hinges on the emer¬ 
gence of practical address-control mech¬ 
anisms* DRAMs have chip-select and 
output-enable lines that control the dis¬ 
semination of data and access to any 
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point in memory. A 3-D ORAM re¬ 
quires analogous support and control 
circuitry. The control lines are not fash¬ 
ioned from copper wire, and the sig¬ 
nals are not electrical: They are elec¬ 
tro-optical. 

A key element of the address-con¬ 
trol mechanism is the dynamic focusing 
lens, which contains filters stored as 
holographic images. Each filter selec¬ 
tively interferes with the output light 
field emanating from a 2-D array of 
pixels. This array is illuminated by a 
coherent lighi source (a laser) tuned to 
the storage medium's read or write 
wavelength. The DEL may contain sev¬ 
eral dozen holographic filters. 

The filters continuously cycle, like 
the flickering frames seen in old mov¬ 
ing pictures, but the holographic frames 
flash by at 1 MHz, not 24 Hz. The DEL 
cycle speed provides the limit of the 
speed at which information can transfer 
into and out of the 3-D ORAM. The 
filters are constructed from random- 
phase holograms, and the 3-D images 
they project do not resemble the neat 
creatures seen in Star Wars or those 
built by the MIT Media Lab. 

As each plane of pixels (i.e., a planar 
slice through the storage medium) is 
illuminated, the current DFL filler per¬ 
mits a select portion of the 1 million 
or more visible pixels to pass through. 
A detector assembly registers them as 
bits of data. Each time a new DFL fil¬ 
ter is active, a unique area of the pixel 
array is mapped onto the detector and 
assigned to semiconductor RAM for 
processing. 

The detector may consist of an ar¬ 
ray of 256 by 256 photo transistors, 
like those used to convert fiber-optic 
Fiber Distributed Data Interface sig¬ 
nals into electrical impulses for elec¬ 
tronic digital processing. 

Because a detector organized as 256 
by 256 elements contains 65.536 ele¬ 
ments, the DFL maps 1 million pixels 
(1 megapixel) simultaneously into the 
detector array. It uses a multiplexing 
process strobed to the holographic-fil¬ 
ter cycle. Mapping a 1-megapixel plane 
into a 65,536-detector array requires 
the DFL to store 16 unique holograph¬ 
ic patterns. 

The detector assembly may eventu¬ 
ally be fashioned from thousands of 
microlasers, each about 2 micrometers 
in diameter (see references 4 and 5), 
rather than discrete photo transistors. 


Right Write 

One additional element of the electro- 
optical address-control mechanism is 
an active device called a spatial light 
modulator, which alters the polariza¬ 
tion of the light beams used to write 
the pixels. When the two incident light 
beams intersect, the amount of energy 
they deposit at a particular pixel ad¬ 
dress in the storage medium is deter¬ 
mined by the superposition of the po¬ 
larized photons. At that point, the SLM 
alters the light-beam polarization to 
achieve a constant intersection ampli¬ 
tude, making certain that a bright pixel 
is written. 

Constructed from liquid crystals and 
a combination of rare earth metals (e,g„ 
zirconium and lanthanum), the SLM 
element is a vital component that con¬ 
tributes to the success of the 3-D 
ORAM. 

Ponderous Implications 

The projected cost for 3-D ORAM with 
terabyte capacity ranges from $10 per 
MB fora l-jis access cycle to 10 cents 
per MB for a 100-ps to 1-ms access 
cycle. A terabyte of storage with 3-D 
ORAM ranges in cost from $10 mil¬ 
lion for a Lps access cycle to $100,000 
for a 100-ps to I-ms access cycle. 
Compared to DRAM, which ranges 
from S100 per MB to $30 per MB for 
an 80-ns access cycle, 1 terabyte of 
DRAM would cost $30 million. 
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magnetoresistive beads that will let you 
access nearly 2 Mb per square millimeter. 

The next few years will also see ad¬ 
vances in disk subsystems, which will sport 
more intelligent controllers (see “Embed¬ 
ded Intelligence” on page 195), You will 
also see more fault-tolerant disk subsys¬ 
tems. Technologies such as redundant ar¬ 
rays of inexpensive disks and Compaq's 
Intelligent Drive Array will ensure that 
you will not be caught off guard if your 
multigigabyte disk system goes on the 
blink. 

Another important form of direct-ac¬ 
cess storage over the next few years will be 
optical re ad/write storage that uses mag¬ 
neto-optical technology. MO drives fea¬ 
ture removable media that let you move a 
disk from one machine to another. Al¬ 
though plagued by incompatible media in 
die 5 K-inch format, developers hope that 
adherence to a common 314-inch format 
will make MO technology more attractive. 

MO technology is best suited to situa¬ 
tions that require high capacity without 
high-speed access. Optical read/write 
heads are more massive {and slower) than 
magnetic heads. Even though you wouldn't 
want your database server to use MO disks, 
less time-critical applications can make 
good use of their large storage capacities. 

One last direct-access technology that 
could have an important impact over the 
next few years is solid-state disks. These 
are actually not disks at all but simply 
DRAM that emulates a drive and has its 
own power supply. Solid-state disks are 
much faster than conventional disks be¬ 
cause they are completely electronic. They 
sometimes come with a conventional tape 
or drive to back up the DRAM. 

Although solid-state disks have a place 
in situations where speed is everything, 
don't expect them to cross the price/per¬ 
formance threshold that would make them 
more attractive than magnetic media. Most 
people who predict the imminent demise of 
magnetic media discount the evolving na¬ 
ture of the technology. 

If magnetic media were not making 
progress, you could make a case for the 
widespread acceptance of solid-state me¬ 
dia, but that isn't the case. More likely, 
you'll see greater use of caching controllers 
to improve access times for magnetic me¬ 
dia. This is the most important contribution 
DRAM technology can make to disk per¬ 
formance. 

Gathering and Dispersing 

As more workgroups, departments, and 
companies adopt networking technology to 
link individual workers, protecting data 
from accidental or malicious loss becomes 
increasingly important. Magnetic tape will 
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remain the technology of choice for the 
archival protection of information. The 
struggle among different formats (e.g., 
quarter-inch cartridge and 4-mm and 8- 
mm tape) will ensure increasing capaci¬ 
ties and decreasing prices. 

What will be different in archival stor¬ 
age in the future will be the intelligence 
of the backup systems. Archival systems 
will be integrated into a comprehensive 
storage management system that auto- 
matically makes frequently accessed files 
readily available and stores less frequent¬ 
ly used files on slower media (e*g** tape 
or WORM drives)* 

Such a scheme makes the best use of 
faster, more expensive direct-access media 
while retaining access to information that 
is not often needed. This kind of intelli¬ 
gent distribution of backup is especially 
important in networking situations, where 
you can easily overburden a file server* 

One of the primary causes of the grow¬ 
ing need for more main memory and di¬ 
rect-access storage is the sheer size of Lhe 
program and data files that today's appli¬ 
cations require* The search is under way 
for a more efficient and effective way of 
distributing programs and data. 

Given the size of current applications— 
with their attendant tutorials, help files*, 
printer drivers, and so forth—it isn't un¬ 
usual to find a dozen floppy disks in an 
application package. This increases the 
cost of the package and makes installation 
more prone to error. 

Recently, some companies have tried a 
number of alternatives to floppy disk- 
based distribution. When first introduced, 
the Next machine came with a standard 
MO drive, and many companies, including 
Next, distributed software on compatible 
MO disks. The lack of an MO standard 
formal and the absence of any significant 
market penetration by MO disks in gen¬ 
eral make this form of distribution of ques¬ 
tionable value for the industry at large, 

A more promising technology for pro¬ 
gram and data distribution is CD-ROM. 
Unlike MO, lhe CD-ROM has a strong 
foundation of data-format standards that 
are recognized industrywide* Thus* you 
can be reasonably certain that your CD- 
ROM drive (no matter whai its make) will 
be able to read CD-ROM disks* given the 
proper interface software and driver. 

Companies such as Apple and Microsoft 
have taken advantage of the standardiza¬ 
tion in CD-ROM players by distributing 
systems software to developers on CD- 
ROM. Unix software publishers are also 
turning to CD-ROM in increasing num¬ 
bers in preference to the more traditional 
tape-based distribution* 

Presently, CD-ROM is best used as an 


information-distribution medium. With a 
capacity of over half a gigabyte* it is the 
preferred medium for distributing data-in- 
tensive applications. The availability of 
large databases is driving the broad pene¬ 
tration of CD-ROM dri ves in the market¬ 
place* which will further spur the use of 
CD-ROM by traditional developers. 

Other storage media commonly used 
for data distribution are magnetic tape* 
WORM* and removable hard disks, such 
as those made by Iomega. The problem 
with these media is the same lack of stan¬ 
dards that plagues MO technology. 

In the future* wide-scale distribution of 
programs and data will remain the province 
of floppy disks and CD-ROM. Recent ad¬ 
vances in floppy disk technology will make 
it more attractive for this function (see the 
text box “Floppy—But Very Large 11 on 
page 166)* and new, higher-capacity CD- 
ROM standards will greatly add to the util¬ 
ity of this technology* 

Adherence to the new standards for3!^- 
ineh MO media may avoid the polyglot of 
formats that crippled larger MO formats 
as a distribution medium and add MO tech¬ 
nology to the list of widespread distribution 
media as well. 

Storage Plus 

The next few years will see the introduc¬ 
tion of \ 6-Mb DRAMs, 2^-inch hard disks 
with capacities exceeding 250 MB* stan¬ 
dardized MO formats* and perhaps a new 
CD-ROM format. More important, you 
will see increased complexity in the band¬ 
width-enhancement schemes used to keep 
processors running at capacity. The recent 
announcement from DEC that it is clock¬ 
ing iLs new Alpha RISC chips (manufac¬ 
tured on its standard production line) at 
200 MHz underscores the importance of 
techniques that keep pipelines full 
In the future* you may see entirely new 
forms of storage emerge for desktop sys¬ 
tems. The most promising of these alter¬ 
native technologies is holographic stor¬ 
age, which can not only store incredible 
quantities of data but also avoid bandwidth 
problems by eliminating buses entirely 
(see the text box ‘Terabyte Memories with 
the Speed of Light” on page 168), 
Semiconductor memory and magnetic 
direct-access storage will continue to dom- 
iuaie the memory pyramid. Faster and 
higher-capacity generations will be pro¬ 
duced to keep up with the bandwidth re¬ 
quirements of processors. In the end, how¬ 
ever* it will be the intelligently designed 
and executed memory systems that will 
keep processors from gasping for data, ■ 


Bob Ryan is a BYTE technical editor * You 
can reach him on BIX as "b,ryan, ** 
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Before You Upgrade To MPC f 
Listen To This. 


USER’S COLUMN 
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associated software, it has ■ . 

nun intended, but what the heck) ] 

L standard sound system for ^ v '^ d 
PCs The Roland hoard has much higher 
vLnd quality for a higher pnee bu for 
anything short of 

quality, Sound Blaster is goodem^j^ 
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OUSTER PRO 

By Barry Brenesal 

The Marines may look for a tew 
iod men, hul nny PL game player 
ill gladly settle for a single good 
mud Card; one that plays hnib Sound 
luster and AdLib scores, one drat 
►esn'i by yotir other boards, one fiiar 
?ver draws aUtifttion to itself, one 
nu delivers all the sophisticated 
'dad dlecLs-and music bundled into 
e latest batch of game software. 
Look no fin rher: Sound BEasier ITo 
>t:s it all, and more. At $299.95 it’s 
>t ehekp, but neither art lls features. 

Testing: One, Two .,. 

Installing Sound Blaster Pro is a 
ap. The HTbil Gird slips easily into 


• nYmg Gut Sound Pio is 

a trial’ U'i gt>< K rea ' lre ‘ ,ucnty 
respfl ,t S r - Dun's Uio different 

between listening to a film score u» •' 1 
, i, uiv muffleAM radio and hearing 
It on it stereo movlfctfiearer■ speaker 
system. !1»e onrliestral stivintltmck tit I 
Origin's Wing COrnmundei- is a S 0I!C * 1 
sample, because it change* mood 
anti melody to match the socMf <* 
your cune n t battle. Add Sound BUter 
Pro to a good VGA screen and a 
responsive joystick (which you tan plug 

and the HW-l tto f Wu fc£| 

in a George Uaavsble him become. 

S-D symphonic rcauty L 

Ltherp^- d, e absence o dj 

TTshott, c -1"> l - iL '’,y;; i ‘ tk l 

to lustal!, casyty j Blasierl 
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111 BLASTER 


I n ju&l two years, the Sound Blaster 
has become one of the the most 
widely-supported PC sound cards. 
Il*s easy to see why. The Sound 
Blaster contains an 11-voice FM syn- 
| thesijortbai makes it Fully compatible 
with the popular Ad Lib Music Card. 
The day it hit store shelves, the Sound 
Blaster could be used with hundreds 
of Ad Lib compatible games and edu¬ 
cational programs. To add even more 
value, the original Sound Blaster in¬ 
cluded a DAC (Digital to Analog Con¬ 
verter) for digitized voice and sound 
dTccts, a microphone jack for voice 
input, a built-in game port, a built-in 
4-watt amplifier, and an optional 
MIDI interface. 


The built-in mixer makes the 
| Sound Blaster FVo fully compliant 
with Microsoft 1 ® Multimedia Level I 
| Extensions to Windows Multimedia 
I software will he able to fade-in, fade- 
| out. and pan the various audio 
sources to create elaborate sound 
j montages. 

The Sound Blaster Pro includes a 
CD-ROM interface for either an inter¬ 
nal or external CD-ROM player. 


There's also an internal connector for 
CD-Audio, The MIDI interface is 
compatible wit ft the original Sound 
Blaster's MIDI interface, but adds the 
MIDI time-stamp that's part of 
Microsoft's new multimedia standard. 
All in all. the Sound Blaster Pro is 
chock-full of new features, yet if s folly | 
compatible with its younger brother. 
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Schedule-a HeJ&a&s: September *901 
For fBM PC ar«J MrFjjatittas—$£99.95 

CREATIVE LABS 
2050 Duane A^e 
Santa Clara. CA 35054 
(400)986-1461 
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Sound Blaster 
Does It All 

Review by Harvey Bernstein 


he Sound B laster has so many 
audio applications packed Into 
one half-sized board that it 
almost boggles the mind. First, 
it has an 11 -voice stereo music 
synthesizer that is fully compatible with the 
widely used AdLib sound format. Older 
software that only supports Ehe AdLib board 
will automatically turn on the AdLib mode — | 
no adjustment by die user is necessary'. A 
separate channel is exclusively for 
reproducing digitized speech, A microphone 
jack on the back of the card allows you to 
digitize your own input voices. With a d^wart 
stereo amplifier built in,, you can run speakers 
or headphones directly from the card — no 
additional amplification is necessary 1 A 
standard joystick port also doubles as a MIDI 
interface, ailowins you to connect a 
synthesizer or any other MIDI instrument 
Combine this with un excellent library of 
software, and it is easy to see why the Sound 
Blaster has become so popular. 

Blaster worth the 

mvestment ,f Yes, y es. a thousand times 
yesJJJ When you hear how much the Sound I 
Blaster increases the capabilities of your 
PC. you']! wonder how you ever got along 
without one. 1 


Now you can get the number one sound card as part of our new Multimedia CREflTIVE LABS 
Upgrade Kit. Which also comes with a MIDI kit, an internal CD-ROM drive Oi u~jj 11 |l.| A 
and 5 CD-ROM titles, including Microsoft’ Bookshelf® and Windows'" with *!L515 Ej uJ 
Multimedia Extensions. In all, $2,000 worth of goodies for just under $850. |j| ilOTPQ 

So before you get into multimedia, call 1-800-544-6146 or see your dealer, F E5l 'f 

You'll like what you hear. 


PC Creative Labs, Inc., 205D Duane Ave., Santa Clara, CA 95054 Telephone: (408) 986-1461 Fax: (408) 986-1777 For international information, fax Creative Technology 
at (65) 773 0353. Sound Blaster is a registered trademark of Creative Labs, Inc. Windows and Bookshelf are registered trademarks of Microsoft Corporation. 
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How Can A Direct Supplier 
Like Northgafe Give You Superior 
LAN Solutions And Support? 


Like Machu Picchu, 

Some Phenomena May 
Never Be Explained. 

You may think that Machu 
Picchu and a Northgate** LAN 
solution have little in common. 
The fact is, both are the result of 
insightful design and skillful 


engineer ing - the elements of a 
true phenomenon. 

The foundation of a Northgate 
LAN is award-winning hardware 
that was specifically designed to 
give you unparalleled perfor¬ 
mance, and reliability. To bring 
even more value to your LAN, 
Northgate forged a strategic alli¬ 
ance with Novellf allowing us to 
offer and support NetWare® Then, 


we aligned ourselves with IBM? 
so we could design our networks 
with Token Ring products. 

To keep your network operating 
at factory specifications, Northgate 
offers comprehensive service and 
support plans. We provide 24-hour 
toll-free telephone Technical Sup¬ 
port 365 days a year. And our 
technicians are backed by Certified 
NetWare® Engineers. To top it off, 










The ancient Inca ceremonial site of 
Machu Picchu, high up in the Peruvian 
Andes, has long mystified historians, 
scientists and engineers by the preci¬ 
sion of its stonework. Massive granite 
blocks were systematically cut and set 
without the use of mortar - yet the 
joints between them are barely visible . 
Though they were an advanced 
civilization, the Incas had no iron 
tools or other materials to achieve this 
level of quality. How, then, was it 
accomplished? Through levitation? 
Psychic powers? Extra - terrestrial 
assistance? The answer 
continues to 

elude us. 


our on-site hardware service is pro¬ 
vided by the industry’s best: NCR.® 
This is your assurance that 
no matter what your networking 
needs are - from as few as four 
workstations to hundreds - 
Northgate will deliver and support 
a high-performance, custom- 
configured solution that’s second 
to none. Turn the page for more 
information about this modern- 
day phenomenon. 



Call for Complete Pricing And Custom 
Configuration Information. 

800 - 345-8709 

Major corporations, volume purchasers and 
government agencies call National Business 
Accounts: 800-545-6059 


NORTHGATE 
COMPUTER 
SYSTEMS/NC 


7075 Flying Cloud Drivr. Eden Prairie, MN 55344 






Northgate "Connect 
And Compute" OmniLAN 
Solutions 


Here^ how to select the right 
OmniLAN system. 

Pick a file server. Options in¬ 
clude a Northgate Elegance™ SP 



Major corporations, volume purchasers and 
government agencies call National Business 
Accounts: 800-545-6059 


A/ 


mmf&m r 

COAfPtfJFS 
SYSTEMS./AfiC 


386/33, SP 486™/33 or 486/33 
EISA hie server. All include 8 or 
16MB RAM, 300MB SCSI hard 
drive and controller, monochrome 
monitor and network interface 
card. 

Choose one of four topologies: 
ARCNET,® ETHERNET® Thin 
Net, ETHERNET 10BASE-T or 
Northgate Local Area Wireless 
Network, 

Now, finish by selecting your 
operating environment. Our stra¬ 
tegic alliance with Novell allows us 
to offer NetWare 386 3.11 and 286 
2.2 to meet your needs. 

Your system also includes four 
Northgate 386SX™/20 Work¬ 
stations configured with a 52 MB 
hard drive, VGA card, network 
interface card, 14" color monitor, 
and OmniKey® keyboard. 

To see how Northgate meets 
your most demanding LAN needs, 
give us a call, toll free. Remember, 
with our 30-day money-back trial 
period, you have nothing to lose. 
And a phenomenal computing 
solution to gpin. 

Call for pricing and complete custom 
configuration information. 

800 - 345-8709 


7075 Fly lug Cloud Drive. Eden Prairie. MN 55344 


The result of intensive research 
and development, OmniLAN 
systems are a turn-key solution 
that feature everything you need 
in a high-performance network: 
award-winning Northgate hard¬ 
ware, genuine Novell® networking 
software, a choice of connectivity 
options and comprehensive, 
factory-direct service and support. 

And that’s just the beginning. 
Our engineers went the extra mile 
by designing these systems so 
installation and operation can be 
performed by anyone. 

Simply unpack, connect the 
color-coded cabling and turn it on. 
The rest, including installing net¬ 
work cards and operating software, 
has been taken care of for you. 

Northgate backs your network 
with an ironclad one-year parts/ 
labor warranty, 24-hour, seven- 
day-a-week toll-free technical sup¬ 
port hacked by Certified NetWare® 
Engineers and expert on-site hard¬ 
ware service provided by our 
strategic partner, NCR® Custom¬ 
ized service and support plans are 
also available. 
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WHAT TO STASH 
IN A CACHE 

Caching holds the key to system performance 


STEVEN J. VAUGHAN-NICHOLS 


E veryone talks about MHz and mil¬ 
lion instructions per second* but 
CPU speed, no matter how you 
measure it, isn’t really a good guide 
to system performance. Even a rocket-fast 
50-MHz 486 can be hamstrung by poor 
data throughput. The fastest CPU in the 
world can go only as fast as its data flow 
allows. 

Today’s hot chips run into two data- 
throughput problems. First, memory hasn’t 
kept up with the CPU. Memory chips with 
60-nanosecond access times may sound 
fast to you, but even a 25-MHz 486 can 
be left gasping for data by these chips. The 
second headache is that secondary storage 
(e.g., hard drives and floppy drives) is far 
slower than memory. The best raw access 
time you can expect from commercial 
products is about 9 milliseconds, an eter¬ 
nity for even 68000 or 286 chips. 

One Solution 

Caching is the solution to both these prob¬ 
lems. This has led to some confusion, 
though, because youTe talking about ap¬ 
ples and oranges when it comes to imple¬ 
mentation. 

Memory caching, like that found on the 
in-board caches of the 486, 68040, and 
IBM 3S6SLC, is meant to improve through- 
put from the chip to the memory. This 
kind of caching won’t significantly speed 
up disk access. 

Disk caching, represented by programs 
such as Multisoffs PC-Kwik and drive- 
caching controllers like Perspective Solu¬ 
tions’ HyperStore 1600, is another story 
entirely (see the text box “Software or the 
Controller? ”on page 178). Software uses a 
portion of main memory to speed disk ac^ 
cesses, and caching controllers make use of 



ILLUSTRATION: LES KAWTUREK ti> 1332 


MARCH 1992 * BYTE 175 











WHAT TO STASH IN A CACHE 


dedicated on-board memory for the same 
purpose* 

It Looks Like a Cache 

Not everything that looks like a cache de¬ 
serves that title. Each of MS-DOS's buf¬ 
fers, for instance, is a 512-byte storage 
area for data shuttling back and forth from 
the memory to the disk. MS-DOS's buffers 
also hold disk file-table and directory in¬ 
formation. 

Buffers, however, use little intelligence 
in managing the information that flows 
through them* Relying on the first-in/first¬ 
out (FIFO) concept, DOS buffers are al¬ 
most too simple to be caches. There's no 
hard-and-fast rule on the difference be¬ 
tween buffers and caches, but a good rule 
of thumb is that caches manage data and 
buffers merely store data. 

Not all disk drive controllers with stat¬ 
ic RAM have real caching. Some have a 
16- to 64-KB SRAM storage area that is 
used only as a high-speed buffer* Other 
controllers add more oomph to their data¬ 
bank mg abilities by adding read-ahead 
capabilities* Many IDE drives include this 
performance booster in their bag of tricks. 

With read-ahead capabilities, the con¬ 
troller reads not only the sectors containing 
the data called for by the CPU, but addi¬ 
tional sectors from the same track. This 
method of disk S/O relies on temporal lo¬ 
cality. When possible, most operating sys¬ 
tems write information sequentially on a 
disk's tracks* This improves the chances 
that, by reading ahead, the controller's 
cache will contain the data that the pro¬ 
cessor will need next* More advanced 
buffering controllers (e.g., the Western 
Digital WD1QQ9V-SE2 and the Adaptec 
ACB-2322D) buffer entire tracks of data. 

Cache Design 

To make more sophisticated caches, de¬ 
signers must juggle a bewildering array of 


ACTION SUMMARY 


Many believe that choosing the 
biggest cache option will guar¬ 
antee peak performance for 
their new system. A cache will 
affect performance, but it isn't 
always for the better. Caches, 
systems, and applications must 
be matched. 



considerations. There's a good reason there 
are so many different cache programs and 
hardware: There are no easy answers to 
the question of how to build a cache. Take, 
for example, that favorite cache bromide: 
Bigger is always better. Wrong. Bigger 
caches are usually better, but not always. 

The data-set model demonstrates that in¬ 
creasing the cache's size results in a signif¬ 
icant increase in performance at first How¬ 
ever, as the cache starts to become large 
enough to hold an entire data set, its per¬ 
formance-rate increase slows dramatically. 

This phenomenon occurs for several 
reasons* Some are purely implementation 
matters. For instance, the cache program's 
processing overhead can begin to impact 
the cache's overall performance. Good 
cache management algorithms aren't small 
in terms of space or processor requirements. 

A more fundamental problem is that a 
cache can become so large that more time 
is spent pulling information from it than 
would be taken digging the data out of 
memory. There really can be too much of 
a good thing, and overlarge caches are a 
perfect example. 

Bigger Is Not Necessarily Better 

Other ingredients in cache recipes are data 
tags and data lines. In the most common 
type of cache, data is arranged using the 
set-associate model. In this paradigm, a 
cache is divided into at least two parts: 
dala-lag space (sometimes called the cache 
directory ) and data-line space* 

Data-tag space holds the data tags, and 
it's like the cache’s phone book. By quick¬ 
ly running its figurative finger down the 
data tags, the cache controller can quickly 
find the location of the desired data* These 
lags arc connected to their matching data 
lines by pointers or linked lists. Each tag 
usually holds the base address to a set, or 
block, of data lines. 

Data lines hold the cached data. These 
lines vary in Length, but they arc usually a 
multiple of the maximum word size that a 
processor can handle. A 386 processor's 
data lines, for instance, could be no small¬ 
er than 4 bytes, because the 386 is a 32-bit 
processor. 

The longer data lines arc, the more ef¬ 
ficient the cache is. In a 32-KB cache, 32- 
byte data lines work far better than 4-byte 
lines. This works for the same reason that 
larger caches work better: Longer lines 
hold more data. In terms of the working-set 
model, longer data lines increase the spa¬ 
tial locality of a working set* 

Alas, longer data lines aren't a panacea 
for building efficient caches. There's no 
rule that determines the proper blend of 
cache size and data-Hne length. For a fixed 
cache size and a given work load, it's dif¬ 


ficult, but possible, to calculate the ideal 
data-line length. It’s not an ideal world, 
however, and cache designers sweat blood 
trying to balance cache size and data-line 
length to make the best possible cache* 

Fetch for the Cache 

When a cache starts up, it contains no data; 
the cache is in a cold-start state* As pro¬ 
grams call for data, the cache begins to fill 
up, and its effectiveness increases. Cache 
controllers decide what data will be fetched 
into the cache by one of two schemes. 

Demand fetch is the first of these ap¬ 
proaches* It is only when the CPU de¬ 
mands data that the cache does not con¬ 
tain that tire cache controller goes to main 
memory or secondary storage for the in¬ 
formation it needs. The demand-fetch ap¬ 
proach works. It offers the sterling advan¬ 
tage of keeping data fetching simple and 
stupid. It's not, however, very efficient. 

Far more popular are the prefetch de¬ 
signs, The problem here is that there's no 
crystal ball predicting exaedy what infor¬ 
mation the CPU will require next* 

Caches generally do well with flat-mem¬ 
ory or contiguous file systems by always 
fetching the next physically adjacent data 
element for the cache. If a program calls 
for data in memory location x % the cache 
will also haul in Lhe data from location y* 
This quick-and-dirty implementation is 
called one block look-ahead (OBL)* 

As usual, though, when a solution looks 
fast and easy, there's a catch. In this case, 
bus- and memory-traffic overhead is Lhe 
obstacle that keeps OBL from being an 
ideal solution. Prefetch schemes that are 
always moving data out of storage can 
cause memory- and bus-traffic jams on 
even the fastest of systems. 

Traffic overhead is not the only problem 
with constantly prefetching data. By 
pulling in new data all the time, old data 
(which may still be needed) can be booted 
out of the cache. 

These problems don't make cache de¬ 
signers happy. One of their responses has 
been to make caches prefetch data only 
after the controller can not Find it in the 
cache. This approach alleviates the traffic 
problem, but it produces caches that per¬ 
form only marginally better than caches 
without prefetching. 

Fortunately, there's a better way. By 
prefetching data when there's been a hit 
on a prefetched data line as well as when 
there's been a miss, cache performance 
approaches that of caches that always pre¬ 
fetch data This tagged pretetching works be¬ 
cause it enables the cache to more closely 
model the current working set. At the same 
time, tagged prefetching has only a fraction 
of the impact on memory bandwidth as 
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WHAT TO STASH IN A CACHE 


Software or the Controller? 


W hich is better, cache software 
or caching controllers? There’s 
no question which one makes 
mom of an impact on your wal¬ 
let. Caching controllers may give your 
personal computer a much-needed 
boost, but they’re not cheap. Prices in 
the thousand-doLlar range are common. 
Caching programs, on the other hand, 
are sometimes free, because they’re in¬ 
cluded with the operating system, MS- 
DOS, Unix, and Novell NetWare all 
come with caching programs. At most, 
caching software will cost only a few 
hundred dollars. 

Choosing between spending more 
than a grand for the caching controller 
or $200 for caching software may 
sound like a no-brain decision, but it’s 
not* Both hardware and software sec¬ 
ondary-storage caching have their ad¬ 
vantages and disadvantages. 

Soft Cache 

Software caches have more than price 
going for them. With a cache program, 
you often get control of cache size and 
behavior. This additional flexibility can 
be a great boon. If you have a RAM- 
hog application demanding every pos¬ 
sible byte, you can adjust the cache size 
to give the rude application its fill of 
space, A controller’s dedicated memo¬ 
ry is untouchable. 

Another point in a software cache’s 
favor is that it’s temporally closer to 
the CPU, No matter how fast a caching 
controller’s memory is, its speed is 
slraitjaeketed by its need to communi¬ 
cate with the CPU across the bus, A 
software cache, even though it is lo¬ 


cated in memory that’s usually twice 
as slow as that in an intelligent con¬ 
troller, can get the data to the CPU 
faster. For instance, on a system with 
70-nanosecond main-memory chips 
and an ISA bus, an efficient software 
cache could beat out a caching con¬ 
troller with 25-ns static RAM chips. 
The slow bus would simply prove to 
be too high an obstacle for the con¬ 
troller to hurdle. 

Finally, a software cache usually im¬ 
proves the performance of all data-sior- 
age devices in a system. The caching 
controller can only effect searches that 
access attached devices. 

It’s not ail wine and roses for soft¬ 
ware caches, though. Cache programs 
lake up part of main memory. For op¬ 
erating systems like MS-DOS with only 
640 KB of storage for programs, this 
is not a trilling matter. 

Software caches also require their 
fair share of CPU time. On a lightly 
loaded system, this isn’t a problem. 
Computers used for CPU-intensive 
tasks or multitasking may not have 
spare clock cycles for a cache’s de¬ 
mands, The caching advantage of im¬ 
proved throughput will overshadow this 
problem, but a caching controller would 
have avoided it altogether. 

Hard Cache 

The pluses and minuses of controller 
caches are almost a mirror image of 
those of software caches, Although 
hardware caching is far more expen¬ 
sive than its program-bound brethren, 
its performance is much better than 
software caching on EISA or Micro 


Channel architecture bus-based sys¬ 
tems, 

A controller-bound cache doesn’t 
burden the CPU with its own work or 
memory management. The CPU can 
stick to worrying about its programs 
and not worry about the cache, A side 
benefit of this is that caching controllers 
won’t cause software conflicts, Soft¬ 
ware caches can occasionally clash with 
other programs, even in single-tasking 
operating systems. Caching controllers 
don’t have this problem. In the Intel- 
based world, for instance, almost all 
caching controllers hide their com¬ 
plexities behind the register-level mask 
of the industry-standard Western Dig¬ 
ital WD 1003 controller. No matter what 
your operating system, your computer 
should never have any compatibility 
problems with this approach. 

Wliat to Do 

Contrary to some reports, there’s real¬ 
ly little question about when each type 
of caching is appropriate. Multiuser or 
multitasking systems, regardless of bus 
type, should go with hardware caching. 
Also, systems that demand high per¬ 
formance and have an EISA or Micro 
Channel bus to match that demand 
should be equipped with caching con¬ 
trollers. Conversely, ISA or other slow- 
bus computers will do better with soft¬ 
ware caching, all other factors being 
equal. For computers in that gray area 
where their technology and usage make 
it debatable which would be the most 
appropriate upgrade, vote with your 
pocketbook and go with additional 
main memory and software caching. 


prefetching only on misses. 

Is tagged prefetching the Holy Grail of 
cache design? No, it’s not, because it, too, 
has its share of problems. Implementing 
tagged prefetching requires far more in¬ 
telligence on the part of the cache program 
or hardware than its simpler counterparts. 
Caches that must contend with other pro¬ 
grams for the CPU’s attention can be less 
efficient in total system performance than 
iheir more stupid cousins. 

Another problem is that any prefetch¬ 
ing plan is highly sensitive to the data-line 


length. Usually, long data lines help any 
cache. With prefeiehing, long data lines 
can waste space. Whether tagged prefetch¬ 
ing is the ideal solution for a particular 
cache depends on too many other vari¬ 
ables for there to be any easy answer. 

Designing Caches 

There are three basic cache designs. The 
first, and the easiest to design, is direct 
mapping. In direct mapping, the cache’s 
data lines correspond with storage’s data 
addresses on a one-to-one basis. Deter¬ 


mining if a particular data dement is in the 
cache takes only a few dock cycles. Ei¬ 
ther the data is in its cache pigeonhole, or 
it’s not and must be fetched from storage. 

This one-to-one correspondence is di¬ 
rect mapping’s Achilles’ heel. The cache is 
not as large as main memory, much less 
secondary storage. Because each cache 
address line must go to more than one 
memory location, inefficiency is built into 
the design. Say that cache data line one is 
directly mapped to locations a and/. The 
cache is able to hold data from only one 
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location. When a program calls lor data 
from both locations, the cache program 
will be unable to cache both a and f, even 
if there's a vacancy left in the cache. 

The opposite of direct mapping is fully 
associative caching. In caches of this de¬ 
sign, there is no fixed mapping of memo¬ 
ry or storage. Instead, cache data lines can 
be set to map to any memory location. 

Sounds great, doesn't it? A fully asso¬ 
ciative cache should correspond, within 
Ihe limits of cache space, to the working 
set. The catch here is that in return for hav¬ 
ing more of the appropriate data in the 
cache, the cache takes longer to search. 

Remember, in a direct-mapping cache, 
finding out if a data element is present is a 
lead-pipe cinch. If the information is not in 
the cache, the controller doesn't need to 
waste time looking for it. An associative- 
cache program must search through the 
cache’s entire tag list before giving up. 

What is the best solution? Many de¬ 
signers believe that a compromise, set-as¬ 
sociative caches, offer the best general 
cache performance potential. Set-associa¬ 
tive caches can be found in such designs as 
the Motorola 68040, the Intel 82385 cache 
controller chip, and the 486, 

In set-associative designs, the cache 
space is divided into two or more separate 
spaces. The 68040, for instance, uses a 
four-way set-associative design. Both the 
4-KB instruction and data caches are di¬ 


vided into four l-KB memory areas that 
contain 64 sets of 16-byte data lines. Each 
set virtually corresponds to a physical 
address. In essence, each set is directly 
mapped to a section of memory. Within 
each set, though, Ihe data lines are given 
their data assignments in an associative 
fashion. 

When the 68040 goes in search of data, 
the memory management unit translates 
the virtual addresses to physical addresses. 
Simultaneously, the MMU searches the 
appropriate cache line set for the data. This 
can happen because Lhe least-significant 
address bits arc the same for both address 
types. The result is that you get the bene¬ 
fits of direct mapping’s raw speed along 
with the fully associative cache's ability 
to closely Follow the working set. 

Where Has My Data Gone? 

One question that frequently comes up in 
cache design is how a processor should 
search for data. Many designers support 
look-through (serial) caches. In this plan, 
the processor looks in storage for data only 
after it has made sure that the data isn't 
in the cache. In the alternative approach, 
look-aside (parallel) caches, the processor 
searches both areas at the same time. 

Like almost everything else in caching, 
there are good things and bad things about 
both of these designs. The problems are 
symptomatic of the usual trouble between 
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the two approaches. Look-through designs 
are easier to create, but they can be slow¬ 
er than look-aside designs. Look-aside de¬ 
signs can be much more troublesome to 
implement, but they tend to be faster. 

Keeping the Data Hot 

Because caches have finite space for stor¬ 
age, it doesn't take long For that space 
to fill up. Deciding what data should be 
thrown out of the cache to make room for 
the new arrivals is a difficult decision. 

Simple caches use FIFO. This keeps 
processing overhead at a minimum. Un¬ 
fortunately, it also means that FIFO caches 
have trouble keeping the working set of 
large programs in lhe cache. 

A more promising avenue to explore 
has been the least recently used criterion. 
LRU algorithms determine what data to 
toss out of the cache by tracking when the 
data was last used. Whatever data hasn't 
been touched for the longest time {and is 
least likely to be part of Lhe working set) is 
pushed out of the cache. 

LRU implementations aren't perfect. 
The trouble here is that some space must 
be set aside in either the data space or the 
tag space to track the usage of each data 
line. This leaves less room for data. It also 
means that a cache controller, an MMU, or 
a CPU will be stuck with the job of track¬ 
ing data-line usage. That leaves less time 
for other work, 

Reading and Writing 

Most cache-design issues are hidden from 
users. One that isn't is the question of 
when a cache should write its data back 
to storage. The choices are write-through 
and several flavors of posted-write. In a 
way, it's rather curious that this area of 
caching has been highlighted for public 
attention. Reads outnumber writes by 9 to 
l. Improving a cache's write performance 
just doesn't make that much difference to 
overall I/O. 

In write-through designs, any data 
change is cause tor the change to be writ¬ 
ten to data storage. The downside of this 
simple approach is that it can decrease 
memory and/or bus bandwidth when oth¬ 
er processes need it more. 

One variation of the write-through de¬ 
sign that addresses the bandwidth issue is 
the buffered write-through, in these caches, 
small data writes (usually no more than a 
few machine words) are put into the hands 
of the cache controller. The CPU is free 
to look for its next byte of data. If the CPU 
finds its data in the cache, the controller 
writes the changed data to storage while 
the CPU reads from the cache. When the 
CPU needs to go to storage, the write is 
made to storage First (negating the buffered 
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write-through design’s advantage), and the 
CPU reads from storage. 

The posled-write approach gets around 
potential bandwidth traffic jams by not al¬ 
lowing any writes until the system is rela¬ 
tively idle. There are two ideas on when 
these writes should occur: always copy- 
back and flagged copy-back. If a cache 
implements an always-copy-back ap¬ 
proach, all cached data will eventually be 
written back to storage, even when the 
data line is unchanged. Flagged-copy-back 
systems cut down on data traffic by post¬ 
ing only changed data lines to storage. 

Some trouble comes with the advan¬ 
tages of these caching techniques. First 
and foremost, any kind of posted-write 
caching means there’s a discrepancy be¬ 
tween the data in the cache and the data 
in storage. Before DMA, that wasn’t much 
of a problem. Now, though, on many ar¬ 
chitectures and systems, it’s quite possi¬ 
ble for a device to make a change to mem¬ 
ory without going through the CPU or the 
cache. Processes can become completely 
befuddled trying to work with invalid 
copies of data because there ’s no easy way 
to tell which copy is the valid one* 

The 68040 (which has five caching 
modes, including one with copy-back) uses 
several techniques to combat copy-back’s 
problems. The first is bus snooping* the 
approach most often used by cache con¬ 
trollers. The 68040 can monitor data in¬ 
puts on the bus. In the event of a possible 
data conflict, the chip can bypass memory 
and either read data from its internal pair of 
4-KB caches or take data directly from 
the bus. 

As a second barrier against data cor¬ 
ruption, the 68040 employs noncachable 
serialization. In this particular mode, the 
CPU skips over the cache for I/O opera¬ 
tions that might be hampered by delayed 
writes. 

The concern that weighs on people’s 
minds about delayed writes is what hap¬ 
pens if the system goes down. This is a 
real problem. Some operating systems, 
Unix most prominently, can cope to a de¬ 
gree with this kind of office disaster. Unix 
keeps its master file records (i*e., the $u- 
perblock) in memory, and it updates the 
on-disk version only when the system pe¬ 
riodically runs the sync command. Not 
every operating system has an f sek util¬ 
ity that can repair some of the damage left 
behind when a system failure maroons un¬ 
written data in memory. 

No one likes to clean up a system after 
a crash. The speed gained with delayed 
writes is too small to justify their use in 
most circumstances. Only users who need 
the fastest possible throughput should both¬ 
er with delayed writes. 


Making the Cache Call 

Those are most of the parts of the cache 
puzzle, but how can you tell when a cache 
is working well? The main objective of 
any cache is to achieve the highest possi¬ 
ble hit rate. The hit rate is determined by 
how many times the processor finds the 
requested data in the cache instead of hav¬ 
ing to go to storage. To merit high marks, 
a warm-state cache should have a hit rate 
that averages better than 90 percent. 

The hit rate is not the only factor that 
measures success. An outstanding cache 
should also be able to send back the data 
quickly to the processor once it’s been 
found. On the other hand, an exceptional 
cache should be able to report quickly 
when the data isn’t present in the cache. 
This last factor is what usually trips fully 
associative caches. 

With all these factors to consider, you 
might wonder how anyone ever builds a 
cache in the first place. One trick up cache 
designers’ sleeves is to use cache-simula¬ 
tion programs. The Dinero III cache sim¬ 
ulator, a freeware program by Mark D. 
Hill for SunOS and Berkeley Standard 
Distribution (Unix), enables developers to 
test their cache ideas before writing them 
to silicon. The Dinero UJ is a trace-driven 
simulator (i,e„ made up of a set of C and 
awk programs) with many options that 
make it ideal for testing hardware and soft¬ 
ware cache assumptions. 


Practical Considerations 

Dinero III may make life easier for devel¬ 
opers, but it doesn’t do anything for end 
users. The market is flooded with a be¬ 
wildering variety of cache programs and 
hardware. That won’t be changing any¬ 
time soon. There are simply too many vari¬ 
ables in the caching equations for anyone 
to come up with a magic solution that will 
sweep away all other competitors from ihe 
marketplace. 

For the most part, someone buying a 
cache won’t know what mix of caching 
techniques have been selected. Cache de¬ 
signers guard their precious code creations 
as if they were the crown jewels. Some 
caches (e.g„ Multisoff s Super PC-Kwik) 
give you command-line options so that 
you can turn on and off features such as 
full-track look-ahead buffering and posted- 
writes. 

No matter what the formula is, all com¬ 
puters need caching. Secondary storage 
can never keep up with the CPU, Things 
aren’t much better with primary-storage 
access speeds. In the race between memory 
latency and CPU speed, the CPUs contin¬ 
ue to forge ahead. With the help of caches, 
our systems will try to keep up. ■ 


Steven JVaughan -Nichols is a full-time 
freelance writer and former program¬ 
mer/analyst from Lanham, Maty land. You 
can contact him on BIX as "sjvn ." 
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STORAGE 

MANAGEMENT 

Storage standards and automation are the keys to managing files and storage devices 
spread across a building or a continent 

MIKE ROBINSON 


A s networks grow larger and more 
complex, the problems you en¬ 
counter trying to manage data files, 
applications, and general archiving 
become more acute. The solution to these 
problems is automated storage manage¬ 
ment for distributed networks. Already 
available for supercomputers and main¬ 
frames, automated storage management 
systems are beginning to appear for net¬ 
works of Unix machines and even, to some 
extent, for PC LANs, 

Ideally, automated or intelligent net¬ 
work storage management embraces two 
key capabilities: transparent access to all 
files on the network and management of 
the hierarchy (or hierarchies) of mass-stor¬ 
age devices. Transparent access means 
that you can call up a file without knowing 
where it resides and the system will find 
it for you. Hierarchical storage manage¬ 
ment includes, but is not limited to, the 
following key capabilities: 

* automatic migration of files from disk 
to tape or even optical storage, 
depending on frequency of use, disk 
space, and other parameters 
* automatic backup and restoration 
* automatic archiving 

True open distributed computing calls 
for a distributed file system, not just with 
global file access but with transparent ac¬ 
cess as well. The Unix world gained fully 
transparent file access with the Andrew 
File System, and that capability will be 
made available to other operating systems, 
thanks to the Open Software Foundation. 
The OSF developed the Distributed Com¬ 
puting Environment (DCE) (see “Dis¬ 
tributed Open Environments,” November 
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IBM’S VIEW 
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Figure 1: IBM's vision of the future for what it calls system-managed storage is 
based on its Data Facility Storage Management Subsystem, The near-term 
extensions wilt he to clients and servers running under IBM's AIK and OSI2 and 
under SunOS, for uploading to an MVS/ESA computer for backup and archiving. 
(W5 = workstation.) 


1991 BYTE), which adopted AFS for its 
file-system component called, the Dis¬ 
tributed File Service (DFS). 

AFS 

Developed at Carnegie Mellon University 
with substantial funding from IBM and 


ACTION SUMMARY 


Managing storage in a dis¬ 
tributed environment requires 
a transparent distributed file 
system and standards for au¬ 
tomatic control of mass-stor¬ 
age systems. The Andrew File 
System provides the trans¬ 
parency needed for transpar¬ 
ent file access. Groups such 
as the IEEE Technical Com¬ 
mittee on Mass Storage Sys¬ 
tems are developing systems 
that automate the migration 
and archiving of network files. 



commercialized by Transarc (Pittsburgh), 
AFS delivers location independence, rather 
than just location transparency. Locution 
independence means that a file can be 
moved at will without a change in its name 
and thus is the property that is required 
for fully transparent access. It is a stronger 
property than location transparency, which 
means only that an application cannot de¬ 
termine the location of a fife from its name. 
In contrast to AFS, the de facto standard in 
the Unix world, Sun Microsystems* Net¬ 
work File System (NFS), offers only lo¬ 
cation transparency—that is, once a client 
machine has mounted a File system, the 
application does not know the physical lo¬ 
cation of the files. 

Location independence requires a ful¬ 
ly location-independent naming scheme. 
AFS uses a common name space within a 
network; thus, all AFS users see the same 
file tree from anywhere in the network. In 
addition, a common name space means 
that AFS offers unlimited scalability. 

What's more, AFS's name space is ac¬ 
tually global. (Transarc helps sites maintain 
the global name space, which requires ac¬ 
cess to a regional network. However, a 
site can choose not to participate.) Con¬ 
sequently, a user on one network who con¬ 
nects to another will see the latter's AFS 
files in his or her directory tree. In this 
way, AFS users have easy access to files 
across the country or around the world. 

AFS consists of client/server elements 


and requires an Internet Protocol network. 
AFS servers handle volumes (Le., collec¬ 
tions of files and directories) that are not 
limited to a fixed amount of disk space. 
{Typically, each user is assigned a vol¬ 
ume.) Volumes are connected at mount 
points, forming a single directory tree; 
therefore, not only do you have transparent 
access to all the files, but you have that 
access from any AFS machine on the net¬ 
work. A set of databases keeps track of all 
the volume locations and other system 
management information. 

When you call a remote File, it is copied 
into local cache memory, directed by 
AFS's local (client) cache manager. The 
original version of AFS put the entire File 
into cache memory; AFS 3 moves 64-KB 
chunks into cache memory, thus reducing 
network traffic. AFS uses a callback 
scheme to ensure cache coherency. When 
you write to a file, the server notifies all the 
clients using the file that their cache mem¬ 
ory is no longer valid mid then updates the 
file. When a client issues ihe next read re¬ 
quest, its cache manager gets the updated 
version from the server. 

Among other changes, the OSF's DFS 
replaces the callback procedure with a to¬ 
ken-passing scheme that includes several 
levels of access privileges, specified by 
each file's creator and assigned to poten- 
tial users. More important, DFS will add 
protocol exporters, so that it can work 
with Unix, NFS, PC-NFS, and eventually, 
other file systems. 

Standardizing Mass Storage 
DCE and AFS provide part of the under¬ 
lying pieces for automated network stor¬ 
age in a distributed environment. Other 
groundwork is being laid by the IEEE 
Technical Committee on Mass Storage 
Systems and Technology. The committee 
is well along in the development of the 
IEEE Mass Storage Reference Model (see 
“Enterprising Storage," September 1991 
BYTE, page 218), which will form die ba¬ 
sis for a set of standards for network-stor¬ 
age interchange. It is being developed by 
the committee's IEEE Storage Systems 
Standards Working Group. Industry mem¬ 
bers include Amdahl, Ampex, AT&T, 
Convex, Cray Research, Datatape, DEC, 
the Distributed Computing Solutions (Dis¬ 
cos) Division of General Atomics, Epoch 
Systems, Hewlett-Packard, IBM, and Stor¬ 
age Technology. 

The promise held out by projects such as 
the DCE—and its companion Distributed 
Management Environment—and by the 
standards that the IEEE seeks to develop 
arc heterogeneous distributed networks, 
where you can call up files and data any¬ 
where on a network without knowing the 
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STORAGE MANAGEMENT 


Managing National Assets 


R esponding to the information- 
storage and -retrieval needs 
emerging from advanced scien¬ 
tific research at government lab¬ 
oratories and universities, as well as 
from advances in high-performance 
networking, in which gigabytes and 
even terabytes of data are being or will 
be generated and shared, members of 
the computer industry have organized a 
collaborative research project to accel¬ 
erate the development of technology 
for storage systems “that will be the 
future repositories for our national in¬ 
formation assets,” according to the draft 
paper describing the project. The in¬ 
dustry participants are IBM’s Federal 
Sector Division, Ampex Recording 
Systems, General Atomics’ Distributed 
Computing Solutions Division, IBM’s 
Storage Systems Products Division, 
Maximum Strategy, Network Systems, 
and Zitel. In addition, Lawrence Liv¬ 
ermore National Laboratory will par¬ 
ticipate as the operational site and the 
applications supplier. 

The industry members are funding 
their own participation. They are, how¬ 
ever, seeking to affiliate the project, 
called Technology for National Asset 
Storage Systems, with the U.S. gov¬ 
ernment’s High-Performance Comput¬ 


ing and Communications Initiative. 

The project’s goal is a unified storage 
system that is scalable to support mam¬ 
moth quantities of data distributed na¬ 
tionally. The intention is to create a 
prototype and demonstration system 
that will represent a “significant ad¬ 
vance in the technology for distributed 
storage systems capable of handling 
gigabyte-class files at gigabyte-per-sec- 
ond data rates.” The system will sup¬ 
port the widely accepted file access 
mechanisms (e.g., the Andrew File Sys¬ 
tem f AFS]; the Network File System; 
the File Transfer Protocol; and the File 
Transfer, Access, and Management pro¬ 
tocol). 

Specifically, the participants expect 
the project to make major advances in 
hardware, software, and systems tech¬ 
nology in the following areas: 

• network-attached high-performance 
storage 

• multiple, dynamic, distributed 
storage hierarchies 

• layered access to storage system 
services (i.e., to levels in the storage 
hierarchies) 

• storage system management 

The project identifies many aspects 


in which a national asset-storage system 
must be unified. Beyond tying togeth¬ 
er multiple-storage sites and users 
across the country, such a system must 
be unified across data types and across 
user needs. It must span a range of file 
types from small text files to huge files 
of sensor-based data. It must also serve 
the diverse needs of users, from those 
who need highly abstract access to 
transparently managed files to users 
whose performance needs preclude ab¬ 
straction and transparent access (e.g., 
different requirements for caching and 
migration). 

All the members of the project are 
also members of the IEEE Storage Sys¬ 
tems Standards Working Group, and 
the four areas of the project are being 
considered by the standards group. The 
group has asked for prototype imple¬ 
mentations to test and verify the ad¬ 
vanced concepts being discussed. The 
intention is that the prototype to be de¬ 
veloped by the National Asset Storage 
System project will serve as such a pro¬ 
totype for the standards group. 

The starting points for new software 
development will be General Atomics’ 
UniTree hierarchical file and storage 
management system and Transarc’s 
AFS distributed file system. 


location and the filenames, and where all 
mass-storage systems are managed auto¬ 
matically and invisibly. (The DME will 
address hierarchical storage management 
in the future.) 

Making the automatic management of 
mass-storage systems possible requires in¬ 
formation not only about filenames, their 
locations, and the access privileges but 
also about a file’s contents. Such infor¬ 
mation is called metadata. Location and 
access information would be stored on the 
servers. This information already exists in 
AFS’s databases. Metadata representing 
a file’s contents would reside on client ma¬ 
chines. The capability to create metadata is 
still a good way off. 

Automatic Management 

In managing storage, network administra¬ 
tors must be able to free up disk space on 
client machines and servers when neces¬ 


sary; place files on the least expensive stor¬ 
age medium that is appropriate, based on 
access requirements; ensure the safety of 
all data through adequate backup and ar¬ 
chiving; and restore or retrieve files from 
backup or archival storage as needed. The 
automation of those and other manage¬ 
ment tasks is called network storage man¬ 
agement , or sometimes hierarchical stor¬ 
age management. (As in most areas, the 
terminology is imprecise. Most people 
would argue that hierarchical storage man¬ 
agement is a subset of network storage 
management, and, indeed, many people 
talk about managing multiple hierarchies. 
For these people, the storage hierarchy is 
not a concept but a specific storage orga¬ 
nization with a specific type of medium 
or storage device at each level.) 

Ideally, the network-storage manage¬ 
ment system would track all files accord¬ 
ing to a set of parameters that the network 


administrator specifies, and it would track 
an individual’s files that you specify. It 
then would move the files from a local or 
file server disk to tape or optical storage. 
The two most common parameters are disk 
utilization (i.e., maximum and minimum) 
and the time of last access (when disk uti¬ 
lization reaches the maximum, a “least- 
recently used” algorithm is commonly em¬ 
ployed; conversely, a file below the top 
of the hierarchy could move up). Such 
transfer of files from one level to another 
is called file migration. 

The removal of inactive files to sec¬ 
ondary storage is also known as disk 
grooming , especially in the PC world. 
However, some people call only the move¬ 
ment of a file down the hierarchy migra¬ 
tion; movement up the hierarchy is then 
sometimes called retrieval , sometimes 
caching. In addition, the retrieval of a 
backup copy is called restoration. 

continued 
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Figure 2: UniTree from the Discos Division of General Atomics provides automatic 
and transparent file and storage management for Unix networks that use NFS or 
FTP access. Shown here in its simplest form, UniTree is being enhanced with 
software modules that run on client computers to form what the company calls a 
Virtual Disk System, whereby files are invisibly migrated from a client or sender disk 
further down the storage hierarchy. 


Automatic file migration, backup and 
restoration, archiving, defragmentation, 
and tracking of files and other storage man¬ 
agement activities are not new. They have 
existed for some lime in the mainframe 
world. IBM, for instance, has the Data Fa¬ 
cility Storage Management Subsystem for 
MVS (Multiple Virtual Storage) (see fig¬ 
ure 1), and DEC has utilities supplying 
many of those capabilities for VMS. In 
addition, Cray Research offers the Data 
Migration Facility and other storage man¬ 
agement tools and utilities. What’s new is 
that they are beginning to appear in the 
world of desktop computers. 

With the irreversible drive to heteroge¬ 
neous distributed computing, the major 
computer makers are working to extend 
their storage management capabilities to 
smaller platforms, both through their own 
efforts and through groups such as the 
OSF, Unix International, and the IEEE 
Technical Committee on Mass Storage 
Systems and Technology. IBM announced 
last September that it would provide stor¬ 
age management services for AIX. Sun¬ 
OS, and OS/2 clients with an MVS server. 
These services will require users to initiate 
backup, recovery, and archiving; automatic 
services are further down the road, as is 
support for other platforms. Beyond those 
activities, IBM is taking part in a research 
project aimed at accelerating the develop¬ 
ment of technology for nationwide file 
systems with enormous amounts of data 


and multiple storage hierarchies (see the 
text box “Managing National Assets” on 
page 186). 

For its part, HP’s Information Archi¬ 
tecture Group (Colorado Springs, CO) is 
defining a model for distributed informa¬ 
tion access and management. Called the 
Distributed Information Storage Archi¬ 
tecture, it includes a component called 
StoragePIus that provides automatic phys¬ 
ical storage management. Meanwhile, 
DEC’s Architected Information Manage¬ 
ment group is working with customers to 
define and develop the Distributed Het¬ 
erogeneous Storage Management archi¬ 
tecture, which will serve as the basis for 
new storage management products. Exist¬ 
ing products will start migrating to DHSM 
this year. 

UniTree 

A hierarchical file and storage manage¬ 
ment system, UniTree, is available for 
TCP/IP networks of Unix machines using 
NFS or the File Transfer Protocol (see fig¬ 
ure 2). The core of UniTree was devel¬ 
oped at Lawrence Livermore National 
Laboratory, originally as the file-serving 
component of a distributed operating sys¬ 
tem. The technology has been licensed by 
Discos (San Diego, CA), which is extend¬ 
ing the capabilities in a joint development 
program with Livermore. Discos licenses 
UniTree to computer makers and system 
integrators. (It offers a similar system for 
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VMS called Data Tree.) 

The current UniTree software, the Uni- 
Tree Central File Manager, runs on a serv¬ 
er as a Unix application. For optimal use of 
storage media or for archiving, it migrates 
files to off-line storage, according to pa¬ 
rameters set by the network administra¬ 
tor, and keeps track of the location of those 
files. When an off-line file is accessed, 
UniTree automatically restores it for im¬ 
mediate use. UniTree also provides con¬ 
tinuous automated backup and restoration, 
making up to 16 copies (the administra¬ 
tor determines the number) and automati¬ 
cally recalls a file from backup when you 
access it, and the on-line version is not 
available. 

Furthermore, when media or device er¬ 
rors occur, UniTree migrates the files re¬ 
siding on the failing disk or other device to 
alternative storage. UniTree lets you bring 
back deleted files through a “trash can” 
that retains deleted files for a period of 
time that you or the administrator specify. 

Capable of operating any peripheral de¬ 
vice that the file server vendor supports, 
UniTree can manage petabytes of data 
and millions of files. Indeed, there is no 
logical limit to the UniTree file system or 
to the number of files managed. 

Alliant, Amdahl, Control Data, Cray 
Research, DEC, Fujitsu, and Sun Micro¬ 
systems offer machines running UniTree. 
Within the last year or so, powerful file 
servers have been introduced for large 
heterogeneous networks by Aptec Sys¬ 
tems, a maker of I/O computers, and Con¬ 
vex Computer and FPS Computing, two 
minisupercomputer makers, incorporat¬ 
ing the software. As an example of Uni- 
Tree’s management capabilities. Convex’s 
file server won a contract from Sandia 
National Laboratories to supply a mass- 
storage system that provides functionally 
transparent access to 100 gigabytes of disk 
data, 1 terabyte of archival storage, and 
automatic file migration. 

Discos is readying a family of client- 
software modules that extend the capabil¬ 
ities and performance of the UniTree sys¬ 
tem. Users will have a varying degree of 
file access transparency, depending on the 
type and number of UniTree programs in¬ 
stalled on their client machine. The main 
module, the UniTree Client Disk Manag¬ 
er, will add the client machine’s drive to 
the centrally managed UniTree storage hi¬ 
erarchy, migrating local files to the server 
and retrieving them automatically and 
transparently. Discos calls the enhanced 
version the Virtual Disk System, and in¬ 
deed, the ability to access, automatically 
and transparently, any file on the system is 
analogous to virtual memory. 

Offering similar capabilities for Unix/ 


NFS networks, but in a set of software and 
hardware products, is Epoch Systems 
(Westborough, MA). Epoch initially of¬ 
fered the Epoch-1 Infinitestorage Servers, 
capable of storing 20 gigabytes to 1 tera¬ 
byte in various configurations of magnet¬ 
ic disk and rewritable and write-once op¬ 
tical disks. The servers automatically 
migrate files among the three levels and 
perform automatic backup, disaster re¬ 
covery, volume management, and archiv¬ 
ing. Also, all storage remains on-line. 

The Renaissance software expands those 
capabilities. Renaissance Migration cen¬ 
trally manages all network disk space on 
both workstations and servers. All direc¬ 
tory and file-attribute information remains 
on the local disks so that the files appear to 
be local. Here, too, migrated files, includ¬ 
ing archival files, are automatically re¬ 
turned when accessed. 

Help for PC LANs 

Network storage management is no ex¬ 
ception to the general migration of fea¬ 
tures and capabilities from larger comput¬ 
ers and Unix workstations down into the 
PC arena. In fact, automation of storage 
management tasks is already available to 
some extent for PC LANs, especially Net¬ 
Ware. Cheyenne Software, Emerald Sys¬ 
tems, Maynard Electronics, Palindrome, 
and Tecmar offer NetWare products that 
automate storage management. In addi¬ 
tion, Mountain Network Solutions is de¬ 
veloping similar capabilities, and Novell is 
writing migration application program¬ 
ming interfaces for its Storage Manage¬ 
ment Services architecture to help third- 
party developers create automated storage 
products for NetWare. Still, overburdened 
network administrators will have to wait 
some time before the high-end capabili¬ 
ties of mainframes, of Unix servers incor¬ 
porating UniTree, or of Epoch’s Renais¬ 
sance will be available for PC LANs. ■ 
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educational, space fantasy.,, you can go 
it alone or compete against players from 
all over the world. Only on CompuServe 
can you test your wits in the only online 
TV-style game show with real prizes, 
or leave the earth entirely in one of our 
interactive space adventures* 

Just give us a call. 

To become a CompuServe member, you 
need a computer and a modem. Well 
send you everything else, including a 
$25,00 usage credit with your Member¬ 
ship Kit In most places, youll be able 
to go online with a local phone call 
To buy a CompuServe Membership 
Kit, see your nearest computer dealer. 
To receive our informative brochure 
or to order direct, call us today* 

And put the whole world at your 
fingertips. 

CompuServe 

800 848-8199 
Outside U.S. and Canada: 614-457-0802 
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$30.00 Value! FREE! 

Programmer s Calculator 
with Hex/Binary Conversion & 
6-month subscription to 
^ PC Techniques ^ 




Bur Brief For The 
Loiuest Price Ih History: *169 


Boo Be 0 Better Progrrhher 


BRIEF is the programmers editor used every day by 
over 150,000 programmers around the world. 

BRIEF increases your productivity with mouse 
support for zippy editing. Multi level undo and redo 
accommodate instant code changes. EMS memory 
caching speeds performance. O And there’s more. 
A completely configurable keyboard to keep you at 
your peak. A robust, OEike macro language for 
adding shortcuts. Out-of-the-box 
support for 42 popular compilers. 

Smart indenting and template 
editing for most popular languages 
spare you from time-consuming, 
tedious tasks. 4fr BRIEF also gives you access to 
Solution Systems entire lineup of productivity 
boosting programming tools, sold separately. 

Source rer's Apprentice brings software develop¬ 
ment chaos safely under your control. CHARGE Jets 
you know where you can improve code performance, 
dBRIEF for Paradox and the X Base languages and 
BRIEFor C+-f specialize BRIEF’S functionality. 

O You can take advantage of all this for only 
$189—$80 off BRIEF'S retail list price, if you buy 
before March 31, 1992. 4# And that's not all. Buy 
BRIEF before March 31 1 1992, and receive a free 
six-month subscription, an $11,00 value, to PC 
Techniques. This bi-monthly magazine gracefully 
blends theory and practice to improve the skills and 
knowledge of all programmers— 
apprentice to master. 4fr If $60 
savings and a free subscription 
aren't enough, will a full- 
featured programmer’s 
calculator with hex/bln ary 
conversion do it? This 
$19*00 value is also yours 
absolutely free, ® Thrs special offer expires 
March 31,1992, so act now. O Order your copy of 
BRIEF today. 


> 

Solutionsystems 


Available through: 

zgghg ty&prmie s 

Ammcrt Software Eggsperts * CM 

1-800-EGGHEAD 


THE 

PKOGlUMMEll’S SHOP “ 
1-800421-8006 


n 1992. Solution Systems. AJI rights reserved. BRIEF requires an 
IBM PC. AT, or 100% compatible, 256K RAM. and two disk drives. 
BRIEF is a registered trademark of SDC Software Partners II, UP. 
Solution Systems is a trademark df SDC Cdrporatlon.PC Techniques 
is a bimonthly publication: subscription offer covers three issues 
and is valid for new subscribers only. Subscription is cancelled if 
magazine ceases publication. 

Solution Systems, 372 Washington Street. Wellesley, MA 021S1 
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STATE OF THE ART 



EMBEDDED 

INTELLIGENCE 

To meet the needs of increasingly sophisticated systems and applications, 
drives are getting smarter 

ROD KIRK, TIM CHRISTIANSON, AND DANIAL FAIZULLABHOY 


I ncreasing levels of intelligence and 
automation are now appearing in 
drives. Several factors are behind this 
trend, including demands for higher 
performance and more fully featured soft¬ 
ware in both operating systems and appli¬ 
cations. For example, the size and com¬ 
plexity of Windows demands a lot more 
peripheral performance to run effectively 
than DOS does. 

Network operating systems like Nov¬ 
ell's NetWare and Banyan's Vines are also 
making new demands. Without high-speed 
peripherals, such systems encounter serious 
bottlenecks, particularly with multiple us¬ 
ers on a file server. Older and slower pe¬ 
ripherals cannot provide the performance 
needed. 

Applications have moved along a simi¬ 
lar growth path. With the 640-KB DOS 
boundary no longer a problem and DRAM 
prices moderate, applications commonly 
use many megabytes of disk space for pro¬ 
grams and data. Increasingly sophisticated 
users expect to be able to read and write 
large amounts of data rapidly, not just to 
have a good execution speed. These ex¬ 
pectations can’t be met without high-ca¬ 
pacity and high-bandwidth peripherals. 

The need for enhanced capacity comes 
when drive form factors are shrinking, cre¬ 
ating a need for vastly increased record¬ 
ing densities. This trend has led manufac¬ 
turers of drives to use surface area more 
efficiently with techniques such as con¬ 
stant density recording (CDR) and em¬ 
bedding servo information on the disk. 

CDR places more data on the outer 
tracks of a disk than on the inner ones, in¬ 
creasing the amount of data on a disk (see 
the text box “More Bits per Inch" on page 
200). However, CDR also creates more 
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EMBEDDED INTELLIGENCE 


ARCHITECTURE OF A DISK SUBSYSTEM 
WITH AN EMBEDDED CONTROLLER 


Host 

bus 


Local buffer RAM 


Data Address 


r 13 to 


20 MBps 


10 

MBps 


Automated buffer-controller interface 

Automated 
host bus 
interface 

Embedded 

controller 

Automated 
ECC logic 

Automated 

disk- 

controller 

interface 

Local microcontroller interface 


36 to 40 
Mbps 


Data separator 
and 

encoder/decoder 


Media 


Local microcontroller 


Figure 1: The microcontroller is responsible for programming the embedded 
controller, handling exceptions, and , in single-processor designs, positioning the 
read!write heads over the desired track and ensuring that they stay aligned . The disk 
buffer holds data moving between host and disk; it may be DRAM or static RAM . 


work for Ihe drive controller circuitry. Ser¬ 
vo data keeps read/write heads aligned by 
feeding back alignment information from 
the disk to the head-positioning circuitry. 
These kinds of intelligent embedded con¬ 
trollers have added substantial value to 
drive control. 

Increasing I/O bandwidth necessitates 
reducing the time required for a drive to la- 


ACTION SUMMARY 


As disk capacities increase and 
their physical sizes decrease, 
more automation and integra¬ 
tion of functions in drives be¬ 
come critical requirements. Em¬ 
bedded controllers built into 
drives provide the key to con¬ 
tinuing these trends by inte¬ 
grating error handling, interface 
automation, buffer manage¬ 
ment, energy conservation, and 
more into drives* 



calc Ihe first data in the file requested as 
well as increasing the transfer rates be¬ 
tween peripherals and system CPUs* To 
meet these requirements, you can buffer 
data on the peripheral, increase the me¬ 
dia-to-buffer and buffer-to-host-CPU data 
transfer rates, reduce the overhead of each 
transfer, and support concurrent media-to- 
bufferand buffer-to-host-CPU transfers. 

Exploring the Architecture 

Hard drives contain platters that hold the 
data, read/write heads and associated ana¬ 
log circuitry, and digital circuitry. The dig¬ 
ital circuitry typically contains an embed¬ 
ded-controller IC that is closely coupled 
to a microcontroller, buffer RAM, and 
host-interface circuitry (see figure l). 

The host-bus interface is either direct, as 
in the case of IDE drives, or made through 
a host adapter or a SCSI port on the moth¬ 
erboard, as in the case of SCSI drives. IDE 
drives connect directly to the system bus 
and place the functionality of a traditional 
system drive controller inside the drive. 

SCSI is an interface for intelligent pe¬ 
ripherals. It defines initiators, which is¬ 
sue high-level commands, and targets , 
which execute the SCSI I/O commands. 
The SCSI standard also defines the bus 
slates through which a bus passes during a 
bus transaction. 

Embedded controllers in drives are typ¬ 
ically programmable-state machines that 


automate data transfer and interfacing func¬ 
tions under the direction of a microcon¬ 
troller. Embedded-controller designs use 
internal registers and interrupts to com¬ 
municate with the microcontroller. 

Many embedded controllers execute mi¬ 
crocode instructions that guide the em¬ 
bedded controller during a disk read or 
write. They contain disk sequencers, com¬ 
plete with a program counter, a stack, and 
branching logic to enable the use of mi¬ 
crocode subroutines. These sequencers 
control track reading, writing, and for¬ 
matting. 

Microcode implementations typically 
support in-line instruction execution and 
branching to subroutines. The microcode 
program used with each drive contains a 
track formal. Micrucoded embedded con¬ 
trollers can typically transfer a full track of 
data without the microcontroller's inter¬ 
vention. 

Anatomy of a Disk Track 

Tracks are concentric circular areas of a 
disk lhaL are broken into a series of sec¬ 
tors, each holding an identical amount of 
information. An index pulse, a special pat¬ 
tern written on a disk, determines the start¬ 
ing point of each track. It can also tell you 
when a specific sector on a track is missing 
(i.e. T when the index pulse passes under 
the head twice without a match). 

Each sector on a disk contains a series of 
fields (see figure 2). The ID header con¬ 
tains the variable frequency oscillator 
(VFG), which is used to lock the analog 
circuitry to the read/write frequency; the 
data-sync byte; the servo positioning in¬ 
formation fields; and the cyclic redundan¬ 
cy check (CRC) fields. 

The data-field byte sync specifies the 
starting point of data (as opposed to pad, 
servo, or VFO fields). The CDR field is 
used to embed servo information in a data 
field. The CRC field (shown as 16 bits) is 
for the ID header only. The CRC can de¬ 
tect errors, buL it cannot correct them. 

The data area of a sector also starts with 
a VFO field and a data-sync byte. In figure 
2, servo information splits the data field. 
(Defects in Ihe disk itself can also split a 
data field.) 

The error-correction code bytes are at 
the end of a sector's data field; they are 
for the data area only and can both detect 
errors and correct them. You can also split 
the ECC field or the intersector-gap re¬ 
gions of a sector or track. 

Handling the Splits 

Embedded controllers use indications on 
the disk surface (e.g., an index pulse or a 
data-sync byte) to tell them to branch with¬ 
in the microcode program when reading 
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Now Adobe type-handling software and 180 Type 1 fonts 
are integrated free into Micrografx Designer! 


What do you get when you cross the world's most powerful PC 
illustration software with the ultimate type-hand ling software? 
You get lots of attention* 

That's because there's never been anything like the new 
Micrografx Designer? We've seamlessly integrated Adobe Type 
Manager, plus Adobe Type Align, pfus 180 Type 1 fonts into 
Designer* That's a value of over $5,000 - free! 

. pj- Now you can bring professional-looking 
O/C illustration and type to everything 
you do. From technical drawings 
to transparencies, layouts to 
logos* As well as to PageMaker, 
Word for Windows, Excel and 
other Windows programs. 
Besides choosing from a 
huge selection of fonts in any 

Now Designer is unsurypusseiJ in both i/irntratiun and type handling. 



siie, you'll be able to add special effects like perspective, 
shadows and rotation* Do your own kerning and leading. Or use 
Designer's powerful drawing tools to alter your type at will. 

Here’s what people were saying about Designer even before 
our Adobe upgrade; 

“Designer is perhaps the most sophisticated of all the 
illustration packages/' 

PC Magazine, Editor's Choice (3 consecutive years) 
“State-of-the-art features, good performance and un¬ 
matched ease of learning and use in a sophisticated 
package." Software Digest, ★ ★ ★ ★ * (highest rating) 

So why just get by when you can get noticed with Designer? 

Call to order today! Registered Designer 3.X users call for 
your $99.95 upgrade ($149.95 for earlier versions). 

back guarantee! 1 - 800 - 733-2113 


MICROGRAFX® 


MlciDfnfe, Inc. 1503 AtsiimIhi, Rinhanlicrfi, TX 75081 (114) 234-176®. Mictugrafx has uditera in Lb Artpdt*,. Paris, London, Munich, Sydney CnponhiiEen ■ Copyright © 19® 1, M iciuerBfK, Inc. Al I nghre reserved. Micrugnfit is a 
T<gi*f cred tiwfcnunL MicnGpnrf* rStHgoer is a Trademark cf M ictogrufx, Inc ■ All other produce are Trademarks of cheir respective ewners 
Designer system req were men it 236 (306 T-eccumnervdcd) IBM PC occompacihle.or . L MB RAM (2 MB RAM recommended). 20 MB (or larger) liarddisk. Windcurt 3 A DOS 3,1 (ct higher). Moose ne lidgiriung (rad. 
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EMBEDDED INTELLIGENCE 


LAYOUT OF A DISK TRACK 


Starting location Starting location 
of first split of second split 
in data field in data field 



Second split in data field 


Figure 2: The data area of a sector starts with a VFO field and a data-sync byte. The one depicted here is broken by servo infor¬ 
mation that splits the data field. The ECC bytes are at the end of the last part of a sector s data field <ifs also possible to split 
the ECC field or the imersector gap regions of a sector or track). 


or writing sector data. This process occurs 
after the drive controller aligns the read/ 
write heads over a disk track. 

When servo or defect areas split the data 
area, the microcontroller must suspend 
ECC computation and buffer-data trans¬ 
fer and restart them with precise timing to 
maintain correct head positioning. Other¬ 
wise, the disk has to rotate another revo¬ 
lution to get the head back in position over 
the desired data. Clearly, you don't warn to 
add more latency Lo the data access* 

You can use several methods to signal 
the embedded controller to stop or start 
ECC computation and buffer-data trans¬ 
fer, These include the header-field, micro- 
controller-load, and freeze-ECC methods. 

The header-field method codes the lo¬ 
cations at which to suspend ECC compu¬ 
tation and buffer-data transfer into the 
CDR fields. Each CDR field specifies the 
point at which servo data or defects com¬ 
mence. 

Each value is typically loaded into a 
first-in/first-out stack in the embedded con¬ 


troller when the ID-header area is read. 
This FIFO stack feeds a down counter that 
is internal lo the embedded controller and 
reduced by each byte transferred. An in¬ 
ternal interrupt occurs when the counter 
reaches zero, and a branch to a predeter¬ 
mined address occurs in the microcode. 

The microcode executed after the hmnch 
waits for the servo area to pass under the 
read/write head and looks for a VFO field 
and a dala-sync field, which follow each 
split. The microcode executes a return, 
and ECC computation and buffer-data 
transfer begin where they left off. Thus, 
you don't need to specify the end point of 
the defect or servo areas. 

The header-field method of implement¬ 
ing split fields is quite automatic. CDR 
values are loaded from the ID header into 
the FIFO stack. The microcontroller can 
dedicate its bandwidth to other tasks, so 
possibly a lower-performance, lower-cost 
microcontroller could provide the same 
data throughput. Although data splits can 
arbitrarily occur within a sector, the depth 


of the FIFO stack limits the number of 
splits possible. 

Another method of handling split fields, 
microcontroller load, relies on the micro¬ 
controller to load the embedded con¬ 
troller's internal FIFO stack at the appro¬ 
priate times. To ensure valid data, the 
microcontroller must never let die FIFO 
stack become empty during a sector read or 
write. This method is quite flexible. How¬ 
ever, the microcontroller’s bandwidth lim¬ 
its the number of splits possible, because it 
must also perform other tasks (e.g., read/ 
write head positioning and alignment). 

A third method of automating split-field 
implementations freezes ECC computa¬ 
tion at a certain point. Splits are placed at 
fixed locations (usually with respect to the 
last data-sync field) within eveiy sector’s 
data area. The embedded controller counts 
the transferred bytes and branches to freeze 
ECC computation when the count reaches 
zero. 

This method assumes that all splits oc¬ 
cur in the same location in every sector; 
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CSS/3 rH Complete Statistical System with over 1,000 presenta- 
lion-quality graphs fully integrated with all procedures and on-screen 
graph customization ■ The largest selection of statistics in a single 
system; in-depth, comprehensive implementations of; Etylomtory 
techniques; multi-way tobies with banners ; nonparametrics; dis¬ 
tribution fitting; multiple regression; general nonlinear estima¬ 
tion; logitlprobit analysis; general ANCOVA/MANCCMA; stepwise 
discriminant analysis; log-linear analysis; fiactor analysis; cluster 
analysis; multidimensional scaling; canonical correlation; item 
analysis!reliability; survhxd analysis; time series modeling; fore¬ 
casting; lags analysis: quality control; process analysis; experi¬ 
mental design (with Tagucbi); and much more * Manuals with 
comprehensive introductions to each procedure and examples ■ 
Integrated Stats Advisor expert system ■ Extensive data management 
facilities (powerful spreadsheet with formulas; relational merge; data 
verification; flexible programming language) ■ Optimized (plain 
English menus/mouse) user interface; even complex analyses require 
just few self-explanatory selections (CSS can he run without manual; 
Quick Start booklet explains all hasic conventions) ■ Macros, hatch' 
commands also supported ■ All output displayed in Scrollshcets m 
(dynamic tables with pop-up windows and Instant graphs) * 
Extremely large analysis designs (e.g.. correlation matrices up to 
32,000x32,000) ■ Unlimited size of files; extended precision; 
unmatched speed (Assembler. C) * Exchanges data (and graphics) 
with many applications (bid, Excel®, Lotus 3®, dBASE IV®, SPSS®) * 
Highest resolution output on practically all primers (inch HP, 
Postscript), plotters, recorders, typesetters ■ IBM compatibles, 640k 
or more ■ Price; $595. 


Quick CSS " Subset of CSS/3: all basic statistical modules 
find, data management) and the full, presentation-quality graphics 
capabilities of CSS/3 * Price: $295. 

CSSzGRAPHICS * A comprehensive graphics/chart- 
ing system with dam management ■ All graphics capabilities of CSS/3 
and, in addition, extended on-screen drawing, 19 scalable fonts, 
special effects, icons, maps, multi-graphics management* Hundreds 
of types of graphs ■ Interactive rotation and interactive cross-sections 
of 3D graphs * Extensive selection of tools for graphical exploration 
of data: fitting; smoothing: spectral planes; overlaying; layered com¬ 
pressions: marked subsets * Unique multivariate (e.g., 4D) graphs* 
Facilities to custom-design new graphs and add them permanently to 
menu ■ Import export of graphs and data, 15 formats ■ Optimized 
(menu/mouse) user interface; even complex graphs require few 
keystrokes: all graphs on this page can be produced from raw data in 
less than 20 minutes ■ Macros, batrii/commands also supported ■ 
Unlimited size of files ■ Highest resolution output on all hardware 
(see CSS/3) ■ IBM compatibles, 640k or more ■ CSS:GRAPF1ICS is 
included in CSS'STATISTICA (available separately for $495). 

Megafile Manager™ Comprehensive analytic data 

base management system ■ Unlimited size of files (up to 32,000 fields 
or B MB per record) ■ Megafile Manager is included in CSS/3 and 
CSSiSWLSTTCA (separately; $295). 

CSSsSTATISTlCA ™ a My integrated system that 

combines all the capabilities of CSS/3 and CSS:GRAPHICS into a single 
extremely comprehensive data analysis system ■ Price: S795, 


Domestic sh.1t $7 per product; 14-day money back guarantee. 
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STATISTIC*/Mac TW A CSSkompatibk, cnmprchcnsbr data analysis 
and graphics system designed for the Macintosh ■ Large selection of statistical 
methods fully integrated with, presentation-quality graphics Unci EDA, omltipfots, a 
wide selection of interactively rotatable 3D graphs; Mad>raw-slyie tools) ■ Unlimited 
size of files ■ Exchanges data with Excd and other applications ■ Price: $495, 

Quick CSS/Mac ^ A subset of STATISTICA Maje all basic statistical 
modules and the full, presentation-quality graphics capabilities of SftCTIS7]C.VMac ■ 
Price: $295. 



Overseas Offices: StatSoft of Europe [Hamburg, FRG), ph; 040/4200347, tax: 040/4911310; StatSoft UK (London, UK), ph: 0462/482822, fax: 0462/482655; StatSoft Pacific (Melbourne, 
Australia), ph: 613-866-1766, fax; 613-866-3318; StatSoft Canada-CCO (Ontario), ph; 416-849-0737, fax; 416-849-0918 Available from: CORPORATE SOFTWARE and other Authorized 
Representatives Worldwide; Holland: Lemax BV Q2O65-98701; France; VERSION US (1) 40590913; Sweden: AkademlData 018-240035; Spain; ADO LINK, SRL; ph: 34-3~459'0722. 

CSS, CSS'3, CSSCBAPHICS Megafile Manure. Oti*sk CSS. STATISTIC*. SlalSofl dSsw IV. Encel Lotea. MacDra* Macintosh PaaCaeripr are trademarks al ttiEir nespeedre comparvies, SPSS is a registered trader-ark ol SPSS. Inc. 
































































































EMBEDDED INTELLIGENCE 


More Bits per Inch 


T he quest for higher-storage ca¬ 
pacity in smaller form-factor 
drives has led to significant ad¬ 
vances in magnetic-recording 
technology* Not long ago, most hard 
drives used variable-density recording, 
in which data is written at a constant 
rate and the disk rotates at a constant 
angular velocity (see figure A). With 
this technique, the data on the inner 
tracks is denser than the data on the 
outer tracks. Thus, outer track space is 
used less efficiently. 

An alternative method now gaining 
wide acceptance divides each disk into 
concentric zones* Recording densities in 
each zone are optimized and are nearly 
equal Because outer zones are larger in 
diameter, they contain more bits* They 
also contain more sectors. Because the 
read/write head traverses more bits in 


VARIABLE-DENSITY 

RECORDING 



Sector 

Increasing density boundary 



Figure A: Typical hard disks have 
used variable-density recording, 
which writes data at a constant rate 
to a disk rotating at a constant angu¬ 
lar velocity. Variable-density record¬ 
ing results in a lower density (and 
lower storage efficiency} for record¬ 
ed data on the outer tracks of a disk. 


the outer zones than in the inner zones 
in the same amount of time (the motor 
speed is constant), the data rate is high¬ 
er in the outer zones. This method is 
called constant-density recording (see 
figure B)* 

Another technique being used to in¬ 
crease densities is the embedding of 
servo data on a disk* In the past, fme- 
head-positioning information, essen¬ 
tial to the closed-loop servo systems 
necessary for medium- and high-ca¬ 
pacity drives* was stored solely on a 


dedicated disk platter. Manufacturers 
are increasingly embedding this servo 
data within data fields in bursts 10 to 25 
bytes in length. 

As shown in figure B, servo bursts 
are commonly located along a radial 
path from the disk center, ensuring that 
head-positioning data occurs at con¬ 
sistent intervals* These splits must be 
ignored during the data transfer, error- 
detection, and error-correction pro¬ 
cesses; the embedded controller never 
sees the actual data within them. 


CONSTANT-DENSITY RECORDING 



Figure Bi CDR is a more efficient storage method that is now gaining accep¬ 
tance. It breaks each disk platter into concentric zones, each with a recording 
density optimized for it. Because the outer zones are larger in circumference > 
they can contain more bits . More sectors are recorded in the outer zones than in 
the inner zones (each sector contains the same number of data bits). 
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EMBEDDED INTELLIGENCE 


CORRECTION OF AN ERROR 
HALFWAY THROUGH THE NEXT SECTOR 


Sector data field 


Error 


correction period 


Sector data field 


ID 


i 

J 


ID 



1 


End of ' 
correction period 


L 


Figure 3: Correctable single-burst errors are typically corrected by the time the disk 
has rotated halfway through the data sector that follows the sector with the error. 


if they don't, the microcontroller must dy¬ 
namically modify the microcode program, 
using precious bandwidth. One potential 
shortcoming of this method is that the size 
of the counter in the embedded controller 
limits the number of bytes possible be¬ 
tween servo (or defect) areas. However, 
tills is typically not a problem, because the 
counter is at least 16 bits long. 

Other methods for locating splits in¬ 
clude issuing an external interrupt when 
encountering servo data (this requires ad¬ 
ditional external circuitry) or positioning 
the splits the same distance (in bytes) apart 


so that the down counter always contains 
an identical value. Ideally, this last method 
should use little or no microcontroller 
bandwidth, leaving the microcontroller 
free to concentrate on head positioning. 

Embedded Error Handling 

As track and bit densities increase, the 
probability of errors on disk surfaces also 
rises; in fact, defect densities grow expo¬ 
nentially with increases in track densities. 
High data transfer rates compound the prob¬ 
lem, so detection and correction must be 
rapid and accurate. 


The solution is to integrate error-detec¬ 
tion and error-correction circuitry into an 
embedded controller. This architecture 
would allow error correction without mi¬ 
crocontroller intervention. 

Error detection and correction are too 
complex to occur at the full-disk data trans¬ 
fer rate. To automate this process, you 
must separate the detection and correction 
circuitry into two blocks. 

Error-detection circuitry operates on the 
incoming data stream to determine if it 
contains errors. Error’Correct ion circuitry 
operates simultaneously on previously 
transferred data, ll typically fixes correct¬ 
able single-burst errors by the time the 
disk has rotated halfway through the next 
sector (see figure 3). 

The microcontroller can also correct er¬ 
rors off-line by executing a correction al¬ 
gorithm. You can correct more and longer 
error bursts this way. You can detect dou¬ 
ble-burst errors (up to 17 bits per burst 
with an 88-bii Reed-Solomon ECC) and 
correct them (up to 11 bits per burst) on¬ 
line. You are able to detect three bursts up 
to 1J bits each off-line and correct even 
larger error bursts off-line if you can tol¬ 
erate a higher probability of misdetection 
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EMBEDDED INTELLIGENCE 


and miscorrection. 

As more sophisticated circuitry is built 
into embedded controllers and longer 
ECCs are stored with each sector, larger 
and more frequent errors can be corrected. 
Certain types of disks (e.g., magneto-op¬ 
tical) require these more sophisticated 
methods of detection and correction. High¬ 
er error rates and more sophisticated er¬ 
ror detection and correction also become 
necessary as bit densities increase on hard 
disks. 


There is a trend toward using error de¬ 
tection and correction for track-format or 
nondata areas as well. ECCs located at the 
end of sectors typically cover only the data 
area and cannot correct synchronization 
errors. 

Automating the Host Interface 

Another area of disk control that is seeing 
increasing automation is the host-CPU in¬ 
terface, AT/IDE and SCSI are widely used 
interfaces. 
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IDE drives connect directly to the AT 
bus. Application programs use BIOS calls 
to access disk data. The BIOS contains the 
code that mimages the drive controller in¬ 
terface. This interface uses a series of com¬ 
mands (e.g., read, write, and read long) 
and a set of task-file registers. 

Examples of task-file registers are the 
sector-number, cylinder-number, head- 
number, and sector-count registers. Prior to 
IDE standardization, these registers were 
on a drive controller card; now they are 
typically internal to the embedded-con¬ 
troller IC in the drive. 

Automating task-file-register updates 
during multisector reads or writes is be¬ 
coming more commonplace in embedded 
controllers. Consider, for example, a mul¬ 
tisector read of a series of contiguous sec¬ 
tors. With automatic task-file-register up¬ 
dates, the read process automatically 
updates the sector-number, head-number, 
and cylinder-number registers. The em¬ 
bedded controller contains the maximum 
value for each register. As each register 
wraps to 0, ii can increment the next most 
significant one (e.g., the sector, head, or 
cylinder) in ascending order of signifi¬ 
cance. 

Monitoring hardware signals on the AT 
bus as well as certain hand shake bits (e.g., 
BSY or DRQ) used to interface to IDE 
drives is another area ihai more sophisti¬ 
cated embedded controllers are automat¬ 
ing. These devices assert and deassert ap¬ 
propriate hits during data transfer and 
handshake sequences, speeding up the 
drive controller side of the transaction. 

SCSI Automation 

The SCSI-1 standard, adopted in 1986, de¬ 
fines the rules for asynchronous and syn¬ 
chronous data transfers. Both use REQ 
handshake signals (which the target as¬ 
serts) followed by ACK handshake sig¬ 
nals (which the initiator asserts) during 
transfers within the data phase. 

Asynchronous transfers don’t dictate 
how fast the initiator must assert ACK af¬ 
ter receiving REQ; transfer rates are in the 
2-MBps range. Synchronous transfers re¬ 
quire the exchange of messages between 
ihc target and the initiator (prior Lo the first 
transfer) to establish the maximum trans¬ 
fer rate they can support (the highest al¬ 
lowable rate is 5 MBps). 

The SCSI-2 standard, formalized in 
1990, defines higher-speed synchronous 
transfers. Maximum transfer rates are 10 
MBps (100-nanosecond cycle time) on a 
single cable and up to 40 MBps on a dou¬ 
ble cable. Sophisticated embedded con¬ 
trollers already handle 10-MBps transfers 
without microcontroller intervention. 

The SCSI bus passes through a series 


Circle 16 on Inquiry Card. 
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of phases while performing a data transfer. 
It starts with the bus-free phase and pass¬ 
es through the iirbitradon-, selection-, com¬ 
mand-, data-, status-, and message-bus 
phases. Not all phases are required with 
all commands. 

Earlier SCSI embedded controllers han¬ 
dled one phase at a time, interrupting the 
microcontroller when a bus phase was 
completed. This caused a lime delay while 
the microcontroller programmed the em¬ 
bedded controller to handle the next bus 
phase. 

Because the phases of a SCSI bus are 
so well defined, if s possible to automate 
control of multiple bus phases. These fea¬ 
tures are now appearing in embedded con¬ 
trollers and take the form of automated se¬ 
quences consisting of multiple SCSI bus 
phases. Microcontroller intervention is still 
required, but not as frequently as with ear¬ 
lier devices. 

The following are examples of multi¬ 
phase sequences. One is the selection of 
a target via the selection phase, receipt of 
one or more message bytes, and receipt of 
a multibyte command in the command 
phase. Another is the transfer of data until 
the buffer is full or empty in the data phase 
and die transmission of the “save data poifil¬ 
ers’' and “disconnect” messages to the host. 
A third is the execution of the status, mes¬ 
sage, and SCSI-bus-free phases. 

Note that the SCSI bus permits a tar¬ 
get that needs time to retrieve data to dis¬ 
connect from the bus, read the data, and 
reconnect to the bus to complete the de¬ 
sired transfer. Advanced embedded con¬ 
trollers are also automating the disconnect 
and reconnect operations by providing 
sequences of multiple SCSI bus phases 
that will execute without microcontroller 
intervention. The result is less latency 
between SCSI bus phases. Once again, 
the host adapter may well become the 
bottleneck. 

Reconnecting the SCSI bus to a target 
that is ready to transfer previously re¬ 
quested data in a multiple initiator system 
has a unique set of constraints associated 
with it. Consider the case in which target 0 
receives a command from initiator 1 for 
data that it must retrieve. Target 0 discon¬ 
nects, retrieves the data, and tries to re¬ 
connect to initiator 1. 

Prior to reconnection, the microcon¬ 
troller on target 0 programs the embedded 
controller for reselection by initiator l and 
transfer of the requested data. If initiator 2, 
which has a higher priority than initiator 1, 
selects target 1, the programmed sequence 
on target 1 will not occur. 

The result will be an interrupt from tar¬ 
get 0’s embedded controller to the micro¬ 
controller that is requesting assistance. La¬ 


tency time occurs while the microcon¬ 
troller determines the state of the SCSI 
bus. As future generations of embedded 
controllers contain more and more intelli¬ 
gence, they will be able to handle multi¬ 
tasking. This will negate the need for a 
multiple-initiator implementation to issue 
a microcontroller interrupt. 

Managing Buffers 

Buffer RAM is typically present in drive 
controller designs. The microcontroller 
uses it for scratchpad memory' and off-line 
error correction. It also holds host-to-disk 
and disk-to-host data, as well as data that 
the embedded controller’s internal ECC 
circuitry is correcting. If buffer RAM con¬ 
tains DRAM, refresh accesses also com¬ 
pete for its bandwidth. 

The embedded controller typically is 
the arbiter for RAM accesses. Thus, it must 
contain a multiport access-control circuit. 
Many of today’s embedded controllers do. 

It’s important not to lock out any type of 
access. For instance, refresh cycles must al¬ 
ways be allowed. Host access during a 
disk-to-buIfer-RAM transfer should also be 
permitted. Overlapping usage increases 
throughput substantially. One common 
way to prevent lock-out is to support cycle 
stealing (i.e. T to allow the host-interface 
circuit to insert access cycles between ad¬ 
jacent disk-io-buffcr-RAM cycles). 

Concurrent access requires sufficient 
bandwidth. For instance, truly simultane¬ 
ous disk-to-buffer-RAM and buffer-RAM- 
to-host transfers require the RAM-access 
bandwidth to be equal to the sum of the 
host and disk access rates. Embedded con¬ 
trollers now provide 15-MBps buffer ac¬ 
cess rates. This compares favorably with 
40-Mbps serial data rates from the disk 
and 10 MBps across the SCSI bus. All 
these values will increase in the future. 

Sufficient bandwidth for concurrent ac¬ 
cess is only part of the story. Because the 
host and disk interfaces use different 
clocks, synchronization is a concern. Using 
internal FIFO stacks at both interfaces en¬ 
sures that embedded controllers won't lim¬ 
it either interface's performance. 

Automating disk-to-host or host-to-disk 
transfers (i.e., reducing microcontroller 
accesses to RAM and embedded-controller 
registers) also boosts performance. You 
can accomplish this in several ways. One 
way is to incorporate buffer management 
logic in the embedded controller. This log¬ 
ic may support any of the following: 

* buffer RAM that is segmented into 
buffers ranging from a single kilobyte 
to the maximum buffer size 

• interface-specific counters that track 
the contents of each active buffer 


associated with the interface and that 
support circular buffers 

* logic that suspends the transfer across 
an interface when its buffer becomes 
too empty or too full and that restarts 
the trimsfer when the buffer reaches a 
threshold level 

* SCSI peripherals that are automatically 
disconnected when a buffer becomes 
too empty or too full and that are 
automatically reconnected when more 
buffer space is available 

Energy Conservation 

Finally, the growing sales of portable and 
notebook computers have increased the 
importance of conserving power and pro¬ 
longing battery life. Reducing power con¬ 
sumption means turning off power-hun¬ 
gry circuitry (e.g„ the high-current drivers 
used at bus interfaces) and reducing the 
frequency of clock signals—or just shut¬ 
ting them off (because CMOS technolo^ 
gy is widely used in embedded-controller 
ICs, turning off clocks eliminates the pow¬ 
er consumption of a particular block of 
logic). The challenge is to provide pow¬ 
er-down modes while supporting auto¬ 
matic wake-up with minimal overhead. 
Power-down implementations for drives 
rely on partitioning logic blocks so that 
essential circuitry can be kepi in a pow- 
er-on state, and on powering down 
nonessemial circuits (e.g., the drive mo¬ 
tor and read/write circuits) after a prede¬ 
termined time-out period. For instance, if 
an embedded controller connected to a 
SCSI bus must wake up on selection, the 
associated logic must remain powered up. 
Typical implementations generate an 
interrupt when the SCSI bus is selected, 
so the microcontroller will power up the 
appropriate devices and circuits. An equiv¬ 
alent AT/IDE implementation would pow¬ 
er up when it received an AT disk-access 
command. 

Microprocessors that incorporate on- 
chip power-down logic are now available 
for laptop and notebook computers. It is 
only a matter of lime before the same type 
of capability appears in microcontrollers 
along with the many other functions al¬ 
ready there. When incorporated into drives, 
especially future generations that include 
the embedded controller and microcon¬ 
troller in a single device, on-chip power¬ 
down logic will open the window of per¬ 
formance even wider. ■ 


Rod Kirk and Tim Christianson are senior 
applications engineers for Adaptec’s pe¬ 
ripheral products operation in Milpitas, 
California. Danial Faizullabhoy is a prod¬ 
uct marketing manager for Adaptec. You 
can reach them on BIX do "editors A 
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Boost your PC Productivity- our books show you how. 

DR DOS 6.0 COMPLETE 


Windows System Programming 

The bible for Windows programmers. 

Includes the tools you need io program ^ 
professional applications for operation fi||| 
under Windows. Contains sample 5^ m 
applications with comprehensive Sgp m 
documentation and background in- IS 8 
formation. Also includes programming # 

examples in C. Topics include using 
GDI, bitmaps and the color palette f 
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Windows memory management; the | 
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#B1I6 ISBN I-55755-116-2 $39.95* , f 


DR DOS 6,0 Complete is an everyday 
user’s guide to running Digital 
Research's brand new DR DOS 6.0 
operating system. An encyclopedia of 
practical info, this is the most 
comprehensive DR DOS 6.0 reference 
book available. Shows you how to use 
DR DOS 6.0's new features, including 
SuperStor disk compression, 
MemMAX memory saving, FileLink 
data transfer and much more. Find out 
how to become even more productive 
with DR DOS 6,0. Includes 3 V 2 " 
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PC System Programming 

An encyclopedia of PC technical and programming 
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Turbo Pascal System Programming 
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Assembler and D86 Debugger. 
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Turbo Postal for Windows 
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extensive introduction of the integrated 
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overview of the fundamentals and special features 
of Pascal programming under Windows, including 
Object Windows Turbo Vision. This guide also 
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I which is vital in understanding object-oriented 
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Even honest, upstanding, people can 
experience the joy of getting something 
for nothing. All you have to do is buy 
one of the new PocketBooks personal 
productivity applications and you'll get 
a second one, absolutely free. 

Choose DayBook+, the everyday 
calendar with address book and auto- 
dialer. Make Your Point, the graphics- 
rich presentation builder. Or Instant 
Database, the versatile data manager. 

The PocketBooks library is a 
dynamic line of Windows software that 
gives you powerful, yet simple applica¬ 
tions designed to make running your life 
a little easier. 

Others will be introduced over the 
year. And starting at $49.95, they're a 
fraction of the cost of competitive soft¬ 
ware packages. 

Initial purchase must be made by 
April 30,1992. To order by phone, call 
1-800-626-3225 and ask for Source 
Code PBK2F1A. 



©1992 Asymetrix Corporation, 110- U0th Ave„ N.E., Suite 700, Bellevue, WA 98004, (206) 462-0501. For international inquiries, fax (206) 454-0672. Asymetrix, the Asymetrix logo, PocketRo 









3 PocketBooks 
ilums, bullies and 
sthugs. 



WITH P H 0 f!£ S 3 f D Ri A t 
P RESENTAT\QttS 


Or visit your local dealer. Then 
send in your proof-of-purchase with 
the coupon below and receive a 
complimentary PocketBooks title of 
your choice. 

And don’t worry. It’s perfectly legal. 
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Software Redefined 


Please send me my free 
PocketBook (Circle One): DayBook+, 
Instant Database, Make Your Point 

Name_._____ 

Tide___ 

Company______ 

Shipping Address.-—_____— 


Phone_ 
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Corporation, FO Box 4100, Crawfordsville. IN 47933. 

Allow 4-6 weeks for delivery. For more information on 
this offer, call Asymetrix sales at (206) 637-1500. 

Sales Tax Rates for applicable states: California“6.25% 
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SOLUTIONS FOCUS /Mobile Windows 


WINDOWS 

ON THE ROAD 


Nine portable computers 
and six portable pointing 
devices that let you 
go mobile with Windows 

HOWARD EGLOWSTEIN 


w 


indows may make your desktop 
machine easier to work with, 
but it can be rough on a porta¬ 
ble. Besides all the obvious re¬ 
quirements for disk space and processing 
power, Windows also demands a bright, 
fast screen and a capable pointing de¬ 
vice—two things portable computers tra¬ 
ditionally don't offer. In this review, Fve 
gathered nine portables and several porta¬ 
ble pointing devices dedicated to making 
Windows more mobile. Each machine has a color screen, a built-in pointing de¬ 
vice, or some other design enhancement for Windows. The entries from Com- 
max, Everex, and Grid have pointing devices built into their keyboards. Aqui¬ 
line, AT&T, and Texas Instruments offer portable Windows packages. From 
Dolch, NEC; and Toshiba, I’ve included AC-powered luggables with color dis¬ 
plays so good you might consider replacing your desktop. For the blow-by-blow 
on each configuration, consult the features table on page 210. 

If you already have a fast notebook computer, you may need only a good porta¬ 
ble pointing device to become Windows-ready. Appoint, Logitech, Microsoft, 
and MicroSpeed offer several flavors of trackballs for those with limber thumbs. 
Suncom’s ICONtrailer is a miniature, clip-on joystick. Abacus Software offers 
NoMouse, a software-only mouse-emulation package. Finally, there’s a preview 
of a promising new pointing device in the text box “Rather Rock Than Roll?” on 
page 21L [Editor’s note: Coverage of pointing devices begins on page 216.] 


What Makes a Portable a Windows Portable? 

Windows portables require all you’d ask of any portable: light weight, long bat¬ 
tery life, a fast processor, and a comfortable keyboard. Running Windows adds 
the pointer requirement, demands a hard drive, and puts more emphasis on the 
quality of the screen. 

The weight you assign to each of these factors depends on your application. If 
you’re looking for a general-purpose machine for part-time Windows use, almost 
any notebook will suffice. The coming generation of machines based on Intel’s 
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ACTION SUMMARY 



M.S. WIN DO 


BVTE 

■ WHAT WINDOWS-CAPABLE 
PORTABLES AND POINTING 
DEVICES DO 

These portables are ideal for 
running Windows; each features 
a pointing device and a color 
screen or another Windows 
optimization. Portable pointing 
devices are designed to tag along 
with these systems, giving you 
mouse capability without requiring 
desk space. 

■ LIKES 

New portable technologies moke 
it possible to use Windows while 
traveling. Better screens and 
pointing devices and lighter and 
more capable systems mean that 
you con tote Windows applications 
almost anywhere. 

■ DISLIKES 

Many pointing devices are 
difficult to master; some verge 
on the unusable. 

m RECOMMENDATIONS 

Although the GridCase 15505X 
is well laid out and has an 
outstanding pointing device, the 
system is just too heavy for real 
traveling. For all-around ease 
of handling and good Windows 
operation, Everex's Tempo Carrier 
is the best choice . 



386SL chip, represented by Zenith's 
Mastersport 386SL (see “Notebook 
Power Management at Its Zenith/' De¬ 
cember 1991 BYTE) and here by Aqui¬ 
line's A rim a SN386SL, will make good 
choices. 

Full-time Windows en route makes 
small size and long battery life critical. 
It’s also convenient to have the pointing 
device built into the keyboard so you 
don't have to wrestle with clamps and 
cables. 

If you'll use Windows only when you 
arrive at your destination, size isn't so 
important, and you may not need a bat¬ 
tery at all. Dropping the requirement for 
complete portability can get you a color 
screen or a very fast processor, in a ma¬ 
chine like NEC's ProSpeed 486SX/C. 

You might also consider an alternative 
to carrying Windows with you: control¬ 
ling Windows applications remotely by 
modem. A review of some software that 
makes this possible appears in the text 
box “Windows by Phone" on page 214, 

I have evaluated Windows portables 
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MOBILE WINDOWS 



FEATURES OF PORTABLE COMPUTERS FOR WINDOWS 


These are the portables that run Windows best * The most important features for Windows operation are a good screen 
and a comfortable pointing device t but the usual portable considerations of battery life, size, and weight will color 
your choice of favorite, (• = yes m t O = no,) 



Arima 

C-P.A.C. 

GridCase 

ProSpeed 

486SX/C 

Safari 

Tempo 

TravelMate 


SN306SL 

386SX-20C 

1550SX 

NSX/20 

Carrier 

3000 WinSX 

Price (as tested) 

$2695 

$11,040 

$3905 

$9299 

$4199 

$3195 

$3199 

Processor/speed (MHz) 

386SL/25 

386SX/20 

386SX/20 

486SX/20 

386SX/20 

386SX/2Q 

386SX/20 

Math coprocessor 

None 

387SX/20 

387SX/20 

Option 

Option 

None 

None 

Memory as tested (MB) 
Memory (maximum; MB) 

2 

4 

2 

4 

2 

2 

4 

10 

16 

8 

20 

6 

8 

6 

Memory upgrades 
user-installable? 

• 

m 

O 

• 

• 

O 

• 

Battery 








Technology 

Nickel' 

AC power 

Nickel- 

AG power 

Nickel- 

Nickel- 

Nickei- 

cadmium 

only 

cadmium 

only 

cadmium 

cadmium 

cadmium 

Battery life (manufacturer's 






claim; hours) 

5 

N/A 

2 

N/A 

6 

2 

3 

Battery recharge time (hours) 

2 

N/A 

2 

N/A 

6 

2 

4 

System unit 

Dimensions (W x H x L; 

11 x 8,5x17 

16x9,5x7.8 

115x2.5 

14.8x4,2 

12x18x9.5 

8,5x6.75 

11 x 1.8 x 8.5 

inches) 



x 15.0 

x 15 6 


X 11 


Weight with battery (lb.) 

6,0 

18,0 

13.7 

17,0 

7.3 

5.2 

5.7 

External power supply 

Dimensions (W x H x L; 

5.5x3x14 

N/A 

N/A 

N/A 

5x15x2.5 

2.5x1.75 

3.25x175 

inches) 






x 5-87 

x 5,5 

Weight (lb) 

09 

N/A 

N/A 

N/A 

0.8 

13 

10 

Keyboard 

Number of keys 

81 

86 

77 

91 

82 

80 

79 

Detachable? 

O 

• 

O 

O 

O 

O 

O 

Key travel (mm) 

2.8 

3.5 

3,5 

3.5 

3.5 

2,5 

3.0 

External keyboard port? 

O 

• 

# 

O 

• 

• 

• 

Pointing device 

Type 

Trackball 

None 

Isopoint 

None 

Mouse 

Key Mouse 

Trackball 







JKey 


Mouse 

PS/2 mouse port? 

O 

O 

O 

• 

• 

• 

• 

Display 

LCD type 

CCFT 1 backlit 

TFT 2 color 

LCD backlit 

TFT color 

1ST 3 backlit 

LCD backlit 

TST sidelit 

Resolution 

640x480 

640 x 480 

640 x 480 

640 x 480 

640 x 480 

640 x 480 

640x480 

Gray levels/colors 

64 gray 

256 color 

16 gray 

256 color 

32 gray 

32 gray 

32 gray 

Screen area (WxH) 

7.6x58 

6,2 x 8,7 

85x5.8 

8.4 x 6.0 

8.0 x 6.0 

5.1 x6.Q 

80x6.0 

External video port? 

• 

• 

• 

• 

• 

• 

• 

Hard drive 

Manufacturer 

Conner 

Conner 

Conner 

Conner 

Conner 

IBM 

Conner 

Size (MB) 

Interface 

40 

120 

60/120 

120 

40 

80 

60 

IDE 

IDE 

IDE 

IDE 

IDE 

IDE 

IDE 

Access time [ms) 

19 

19 

19 

19 

19 

19 

19 

Internal floppy drive 








Size/caparity 

3 Vs-inch/ 

SYz-inch / 

3 Vs-inch/ 

3Va-inch/ 

aVs-inch/ 

3Va-inch/ 

SVa-inch/ 

1 44-MB 

1.44-MB 

1.44-MB 

1.44-MB 

1 44-MB 

1.44-MB 

1.44-MB 

Communications 

Internal modem 

2400 bps 

N/A 

2400 bps 

Option 

2400 bps 

2400 bps 

Option 

Serial ports 

1 

2 

2 

1 

1 

2 

1 

Parallel ports 

Expansion options 

1 

f 

1 

1 

1 

1 

1 

Standard slots 

None 

Five 16-bit 

None 

1 EISA 

None 

None 

None 

Proprietary slots 

None 

None 

1 

1 

1 

1 

1 

Bundled software 

Setup utilities 

None 

ROM-based 

• 

• 

• 

ROM-based 

• 

DOS 

MS-DOS 4,01 

Option 

MS-DOS 5,0 

MS-DOS 5.0 

MS-DOS 4.01 

MS-DOS 4.01 

MS-DOS 5.0 

Windows 

• 

Option 

None 

• 

• 

• 

• 

• 

Cursor enhancement 

EZ-Cursor 

• 

O 

• 

None 

Change Cursor 

Other 

InSync 

QA Plus 

O 

PFS: Window- 

AT&T Access 

Diagnostics 

o 




Works, 

Pius, 






Magic Cursor 

Microsoft 
Prod. Pack 



Warranty 

3 months 

1 year 

1 year 

1 year 

1 year 

1 year 

1 year 


1 Gold-cathode fluorescent transistor 
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2 Thin-firm transistor. 


3 Tnpte super twist 











T3200SXC 

UltraThin Plus 

$8476 

$3995 

386SX/20 

386SX/20 

None 

None 

5 

4 

13 


• 

O 

AC power 

Nickel- 

only 

cadmium 

N/A 

2 

N/A 

4 

14.6x4.3x15.6 

8.5 x 1.4 x 11 

17.0 

4.5 

N/A 

3 x 1.6 x 5.8 

N/A 

1.0 

91 

79 

O 

O 

3.5 

2.5 

• 

• 

None 

Membrane/ 

touchpad 

• 

• 

TFT color 

1ST backlit 

640x480 

640 x 480 

256 color 

32 gray 

8.3 x 6.2 

6.8 x 5.1 

• 

• | 

Conner 

Conner 

120 

80 

IDE 

IDE 

19 

19 

3Vz-inch/ 

External 

1.44-MB 

1.44 MB 

2400 bps 

2400 bps 

2 

1 

1 

1 

1 8-bit, 

1 16-bit 

None 

N/A 

1 

• 

• 

MS-DOS 4.01 

DR DOS5.0/aO 

O 

O 

None 

O 

O 

O 

1 year 

1 year 


Rather Rock Than Roll? 


w f you'd rath- 
I cr rock than 
I roll, take a 
JL look at Zir- 
co’s PalmPoint, a 
portable pointing 
device with a de¬ 
sign all its own. 

The PalmPoint 
was nearing pro¬ 
duction as I as¬ 
sembled this re¬ 
view. The design 
is good enough that production versions 
should be warmly received by those un¬ 
satisfied with current pointing-device 
technology. 

The PalmPoint is a gadget that you 
control by tilting. You mount the base to 
the side of your keyboard and steer the 
cursor around by tipping the entire unit 
from side to side. The unit pivots on a 
ball attached to the stationary base. Ro¬ 
tating the unit moves the mouse cursor 


around on the 
screen—it feels a 
lot like adjusting a 
car’s side mirror. 

1 found the 
PalmPoint as easy 
to use as a real 
mouse, and of 
course it requires 
very little table 
space. If I had one 
complaint, it is 
that the ballistic 
action of the PalmPoint was a little hard 
to get used to; I sometimes ran out of ro¬ 
tation space on the unit with the cursor 
still stranded in the middle of the 
screen. Still, the PalmPoint is comfort¬ 
able and natural, and it should give the 
clip-on trackball group of portable 
pointers a real run for the money. For 
more information, contact Zirco, Inc., 
10900 West 44th Ave., Wheat Ridge, 
CO 80033, (303) 421-2013. 



quantitatively for speed and battery life. 
Notes on the tests appear in the text box 
“Measuring Speed and Endurance" on 
page 218, and the results are graphed in 
figures 1 and 2. However, my primary 
gauge of the quality of each machine is 
simply the experience of using it from 
day to day. I’ve run Windows on every 
one and used each in and out of the 
office. 

Arima SN386SL with Thumbelina 

The $2695 Arima from Aquiline has the 
distinction of being the only 386SL ma¬ 
chine in this review. The 386SL-based 
machines have an advantage over 386SX 
machines in a Windows environment, 
thanks to the advanced power manage¬ 
ment capability of the processor. SL 
technology makes it easier for manufac¬ 
turers to shut down vital parts of the 
computer during idle periods. Only 
386SL designs can sleep even in en- 
hanced-mode Windows without special 
hardware hacks. In BYTE’s battery-life 
tests, the Arima was a top performer, 
surviving for 4 hours and 15 minutes. 

The Arima comes with DOS and Win¬ 
dows installed and includes an Appoint 
Thumbelina (see page 220). Folding ac¬ 


cess doors cover serial, parallel, and ex¬ 
pansion ports for other options. Al¬ 
though the machine performed well, the 
construction showed a lack of attention to 
detail. Also, it’s hard to type on the stiff, 
short-travel keyboard. 

C-P.A.C. 386SX-20C 

The OP.A.C. 386SX-20C portable is 
the cousin of the 33-MHz 486 Dolch sys¬ 
tem reviewed in “Full Color Comes to 
LCDs" (August 1991 BYTE). Like its 
high-powered kin, the 386SX-20C has 
a 256-color Sharp thin-film-transistor 
(TFT) LCD panel. 

This box gives you a 3 Vi-inch 12(TMB 
IDE hard drive, five ISA expansion slots, 
and a full-size keyboard for $11,040. Al¬ 
though it looks portable, it carries like a 
suitcase—18 pounds is a lot of computer 
to drag around. However, once you get 
where you’re going, it’s like having a 
full-featured desktop. 

The color screen is excellent, and the 
keyboard is a joy. Benchmark perfor¬ 
mance was outstanding even considering 
the C-P.A.C.’s 387SX FPU advantage. 
This system blasted the other 386SX/20s 
even on our CPU benchmarks, where 
floating-point speed does not play a part. 

continued 
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BYTE BENCHMARK RESULTS 


Word Processing index 


Alima SN386SL 
OP AC. 386SX'20C 
GridCase 1550SX 
PraSpeed 486SX/C 
Safari NSX/20 
Tempo Carrier 3S6SX-20 
TravelMate 3000 WinSX 
T3200SXC 
UltraThln Pius 




Arima SN386SL 
C-P A.C 386SX-20C 
GrfdCase 1550SX 
ProSpeed 4865X/C 
Safari N$X ,20 
Tempo Carrier 386SX-20 
Travel Male 3000 WJnSX 
T3200SXC 
UirraThTn Pius 


4 Worse 

Better ► 

mm 

c 




— 

r 

r 















DOS APPLICATIONS 

Spreadsheet Index 


Database index 


S af 


Better ► 4 Worse Better ► 4 Worse Better ► Average 


Word Processing index 


4 Worse 

Better ► 

wmm 

Mi 


1 




■B 





■ i 




L 


CPU Index 


4 Worse 


Arima SN386SL 
C'P A.C. 386SX-20C 
GridCase 1550SX 
ProSpeed 486SX/C 
Safari NSX/20 
Tempo Carrier 3S6SX-20 
TravelMate 3000 WinSX 
T32D0SXC 
UlrraThin Plus 




Better ► 4 Worse 


Figure 1: The high-speed NEC ProSpeed 
486SX/C proved the fastest portable, as 
you *d expect. However , there were 
unexpected performance variations 
among the 386SX/20 designs, from the 
top-performing Dolch C-P. A. C. 386SX- 
20C (which included a math 
coprocessor) to the surprisingly sluggish 
AT&T Safari NSX/20 portable. 

Figure 2: The dual-battery Safari 
NSX/20 made up for lackluster speed 
with outstanding battery life; it was 
bested only by the Aquiline Arima 
SN386SL notebook. 


BATTERY LIFE 


4 Worse 


Better ► 
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MOBILE WINDOWS 




Photo 1: The Everex Tempo Carrier (right) and the Toshiba T3200SXC are both 
excellent machines for running Windows, The Tempo has a KeyMouse built into its 
keyboard for cursor control and ships with a standard mouse as well. The T3200SXC 
has the best color display of any portable we have seen. 


GridCase 1550SX with Isopoint 

The GridCase is one of the few remain¬ 
ing battery-operated portables that don't 
qualify as notebooks. Yes, it’s very big 
and heavy, and compared to a notebook 
machine, it feels like a concrete block. 
However, if you worry about operating a 
typical notebook in a harsh environment, 
Grid Systems’ $3905 GridCase will put 
you at ease. 

The GridCase turned in a very re¬ 
spectable 3,9 hours on the battery-life 
test—in good company behind the Safari 
NSX/20 with its dual batteries and the 
Arima with its 386SL. 

The distinguishing feature of the Grid- 
Case is its built-in Isopoint pointing de¬ 
vice. It’s mounted in front of the space 
bar, right where your thumb goes. To 
move the mouse cursor left and right, you 
slide the Isopoint bar to either side. To 
move up and down, you roll the bar as 
you might roll a pencil on a desk. Press¬ 
ing the bar with your thumb clicks the 
mouse. The Isopoint emulates a Micro¬ 
soft bus mouse, and it works wonderful¬ 
ly well with Windows, 

ProSpeed 486SX/C 
NEC’s brand-new ProSpeed 486SX/C 
portable smashed the competition in our 
performance tests, thanks to its 20-MHz 
486SX processor. Like the Dolch and 
Toshiba portables, the ProSpeed has a 
256-color TFT display. Even with the 
high-powered processor, the $9299 Pro- 
Speed still costs less than the C-P.A.C. 
386SX/20C. 

The ProSpeed’s one EISA and one 
proprietary expansion slot make it less 
versatile than the C-P.A.C., but one 
standard slot wilt be enough for most 
folks. Windows is refreshingly respon¬ 
sive with the ProSpeed’s fast processor 
and fast hard drive. If you need a color 
system for high-powered Windows appli¬ 
cations, give the ProSpeed a long look. 

Safari NSX/20 

I liked the AT&T Safari NSX/20 as a gen- 
eral-purpose 386SX notebook, but it’s 
quite expensive at $4199. The machine 
has a high-quality feel, and it runs a long 
time (4,1 hours) on a single charge of its 
dual batteries. It ships with a nicely 
styled AT&T mouse. 

The Safari NSX/20 disappointed me 
on performance tests. It ranked last in al¬ 
most all the application tests—a showing 
likely related to its poor score in the low- 
level CPU tests. 

What does the Safari bring to the Win¬ 
dows party? Besides the mouse and its 
preinstalled Windows, the machine’s 
documentation is provided in electronic 


format as a Toolbook application. If you 
have any questions on machine opera¬ 
tion, bring up Windows and click on the 
topic you need help with. I found on-line 
documentation a curious idea—if you’re 
having trouble getting the machine to 
boot, on-disk documentation won’t help. 

Tempo Carrier with KeyMouse 

Weighing in at just $% pounds, the Ev¬ 
erex Tempo Carrier (see photo 1) was a 
pleasure to travel with. In this small 
package you get 2 MB of RAM, a hard 
drive, a floppy drive, and a built-in 
pointing device for $3195, 

The Everex KeyMouse piggybacks on 
the /, F, and D keys of the keyboard. All 
the keyboard keys auto-repeat except the 
J , When you hold down the J key, it turns 
into a mouse controller. Pushing the key 
gently in any direction moves the cursor. 
The F key becomes the primary mouse 
button. 

I found KeyMouse extremely handy 
for Windows word processing. With your 
fingers in touch-typing position, you can 
type as usual. If you want to move the 
cursor, you hold your right index finger 
on the keyboard, move the cursor, and 
click with your left index finger. The 
movement takes some practice. Other 
BYTE editors tried it and never quite got 


the hang of it. Everex supplies a regular 
mouse with the Tempo for people who 
can’t deal with the KeyMouse or who 
want a mouse when they’re not in an air¬ 
plane seat. 

Battery life was the Tempo’s only real 
drawback. My working style doesn’t 
often demand that I spend long hours 
running on battery power, so I could 
overlook the short 2.7-hour running 
time, 

TravelMate 3000 WinSX 
with TravelPoint 

Texas Instruments’ (TI) $3199 Travel- 
Mate 3000 WinSX is a TravelMate with 
modifications for running Windows. 
The power management hardware and 
software have special provisions for han¬ 
dling background tasks during shutdown 
periods and for keeping the time-of-day 
clock accurate. 

The TravelMate 3000 WinSX also has 
a few touches that make presentations 
easier. If you're running on an external 
display (e.g,, an LCD overhead projec¬ 
tion panel) and you leave the machine 
idle, it shuts down but leaves the video 
output frozen with its last image. You can 
bring the machine alive again by press¬ 
ing a button on the TravelPoint pointing 
device. Combining these two features 


MARCH 1992 * B Y IE 213 









Windows by Phone 

Steve Aplkl 


I f you' re committed to Windows and 
you need to compute while travel¬ 
ing, you'll learn to live with some 
limitations. But while you may be 
able to adjust to a clip-on trackball, your 
applications and data files may prove 
less adaptable. Resource-hungry appli¬ 
cations and, especially, centralized 
data need to remain in your office while 
you're on the road. How do you keep in 
touch? 

The four Windows remote-control 
packages presented here offer solutions. 
Each controls a Windows session run¬ 
ning on a machine to which you’re con¬ 
nected by modem. In effect, they bring 
the Windows environment to you via a 
phone connection. You take over the 
host computer, watching its screen and 
controlling it with your mouse and key¬ 
board. 

Because these products must operate 
over asynchronous lines, they have to 


perform within a very restricted band¬ 
width, And because there is so much in¬ 
formation present in the screens of Win¬ 
dows (or other GUIs) compared to text 
interfaces, Windows remote control 
over phone lines is a difficult problem. 

The New Crew 

These four packages represent the next 
generation in Windows remote control. 
They fall into two categories: the classic 
remote-control design that ships bit 
maps scanned from video memory from 
host to remote unit (Norton-Lambert's 
Close-Up) and those designed to inter¬ 
cept Windows display calls and redirect 
messages across the wire (Microcom’s 
Carbon Copy for Windows, Triton 
Technologies’ Co/Session, and Ocean 
Isle's Reachout). Each design is an at¬ 
tempt to bring reasonable performance 
to Windows run by phone. The pack¬ 
ages offer the features and utilities out¬ 


lined in the table. All represent signifi¬ 
cant improvement over what was avail¬ 
able only last year. 

Close-Up 4.0 is the only screen- 
memory scanning package represented. 
Central Point Commute also belongs in 
this category, but the timing of this arti¬ 
cle meant that I could have tested only 
version 1.1, which Central Point plans 
to make obsolete by the time you read 
this. 

Close-Up works by transmitting 
screen bit maps from the host to the re¬ 
mote unit. By heavily compressing the 
data, Close-Up wrings every bit of per¬ 
formance from the connection. In Win¬ 
dows, Close-Up fares best when you 
need to transmit bit maps or where the 
number of Windows graphics calls ri¬ 
vals the amount of data required to send 
bit-map updates (e.g., editing in a 
drawing application). Also, Close-Up’s 
direct scan of video memory guarantees 


FEATURES OF WINDOWS REMOTE-CONTROL SOFTWARE 


Remote-control packages vary in their support for DOS and Windows and the sophistication of their utilities, 
(m — yes; O = no; N/A = not applicable.) 



CarbonCopy for 
Windows 1.0 

Close-Up 

4.0 

Co/ Session 

6.0 

Reachout 

2.0 

Price 

Two PC package 

$199 

SI 99 

$195 

$179 

Windows support 

Real mode 

o 

• 

• 

• 

Standard mode 

• 

• 

• 

• 

Enhanced mode 

• 

• 

• 

• 

Full-screen DOS session 

o 

• 

• 

# 

Windowed DOS session 

• 

• 

• 

• 

DOS remote to Windows host 

0 

• 

• 

• 

Graphics modes 

Super VGA, VGA, EGA, 
CGA, Hercules 

VGA, EGA, CGA 

VGA 

SuperVGA, VGA, 
EGA 

DOS support 

Memory required (host/remote) 

N/A 

34 KB (host) 1 

262 KB/126.2,KB 2 

146.7 KB (host) 1 

Remote mouse 

N/A 

• 

• 

O 

Remote printing 

N/A 

• 

• 

O 

Graphics modes 

N/A 

VGA, EGA, CGA 

VGA, EGA, CGA. 

Hpm ilpc 

VGA 

Security 

Password 

• 

• 

• 

+ 

Call-back 

• 

• 

* 

• 

Blank host 

• 

• 

• 

o 

Lock host 

• 

• 

• 

• 

Directory access privileges 

O 

O 

• 

m 

Utilities 

File transfer 

Windows-based 

• 

• 

m 

Chat 

Windows-based 

• 

DOS only 

Windows or DOS 

Session recording 

O 

• 

• 

O 

Call logging 

O 

• 

# 

O 


1 Remote is rial a 7SR program. 

2 Additional memory on remote required for Windows. 
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REMOTE CONTROL PERFORMANCE 

Windows Application index Text File Transfer 


EXE File Transfer 


4 Worse 


Better ► ,, < Worse 


Better ► < Worse 


Better ► 
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Figure A; Carbon Copy for Windows was the fastest at running Windows applications via 9600-bps modem. Close-Up and 
Co/Session proved to be the best at file transfers. (N/A = not applicable.) 


that youTl see the same image on both 
displays even with ilJ-behaving appli¬ 
cations. 

The second class of products takes 
advantage of the structure of Windows 
to skirt some of its limitations. These 
packages intercept application calls to 
the graphics interface and send a copy of 
these messages to the remote system. 
The remote application uses these calls 
to build a duplicate screen. 

Shipping messages consumes consid¬ 
erably less bandwidth than shipping bit 
maps. However, there is overhead in re¬ 
directing each graphics call and in de¬ 
coding and acting on it on the remote 
system. Graphics-call interceptors are 
strongest where few Windows messages 
are required to perform an action on¬ 
screen (e.g., pulling down a menu). 

There is another, less obvious advan¬ 
tage to this design. With either ap¬ 
proach, screen updates are slow enough 
that repaints are obvious {at least at 
9600 bps). But Close-Up updates the 
screen row by row, which is jarring. 
Graphics-call interceptors update ob¬ 
ject by object, which makes them more 
like running Windows locally. 1 found 
that the second approach made it easier 
to work with the delay imposed by re¬ 
mote control. 


Quantitatively 

I ran a set of benchmarks to measure 
these products’ performance, with a 
386SX/16 catting a 486/33 host through 
a 9600-bps phone connection, I ran our 
new Windows application suite for desk¬ 
tops, which exercises six different Win¬ 
dows applications. I also timed some 
file transfers, since fetching files from 
the office will probably be a common 
requirement. 

The application benchmarks portray 
a cross section of performance (see fig¬ 
ure A). The overall winner is Carbon 
Copy for Windows, with Reachout a 
solid second. Close-Up’s and Co/Ses¬ 
sion’s file compression and transfer 
protocols placed them neck-and-neck 
for first on file transfers. 

But are any of these programs fast 
enough to use? As the benchmark fig¬ 
ures show, the quickest package ran 
about half as fast as a local application. 
While faster modems or V.42bis com¬ 
pression would provide improvement, 
the response of any of these packages at 
9600 bps is tolerable, and Carbon Copy 
for Windows is even pleasant. If all you 
have is your notebook’s built-in 2400- 
bps modem, youTl want an external 
9600-bps unit. 

Oddly; only Carbon Copy for Win¬ 


dows is an all-Windows application. 
The others rely on a DOS-based remote 
application to control a Windows host. 
These packages let you run the control 
application on a relatively underpow¬ 
ered PC (e.g., a notebook), controlling 
sophisticated Windows applications in 
enhanced mode. 

However, Carbon Copy for Win¬ 
dows’ all-Windows orientation has its 
advantages. Its chat and file transfer 
utilities run and look like Windows ap¬ 
plications. Reachout 1 s chat runs under 
Windows, but the other packages re¬ 
quire that you switch to a text-mode 
DOS application before you can transfer 
files or chat. 

Carbon Copy for Windows is my 
overall favorite. It’s fast, has good 
mouse response, and is stable in its sup¬ 
ported modes. However, Carbon Copy 
for Windows does not support DOS or 
real-mode Windows, which may be a 
significant drawback in some applica¬ 
tions. If remote control of both DOS and 
Windows were critical, I would choose 
Co/Sessiou. 


Steve Apiki is a BYTE technical editor 
with a B. S. E. E. from Rensselaer Poly¬ 
technic Institute, You can contact him on 
BIX as “apiki*" 


COMPANY INFORMATION 


Micro com, Inc. 

(Carbon Copy 
for Windows 1.0) 

500 River Ridge Dr. 
Norwood, MA 02062 
(800) 822-8224 
(617) 551-1000 
fax: (617) 551-1968 
Circle 1317 on Inquiry Card. 


Nor ton-Lambert Corp. 

(Close-Up 4.0) 

P,G. Box 4085 

Santa Barbara, CA 93140 

(805) 964-6767 

fax: (805) 683-5679 

Circle 1318 on Inquiry Card. 


Ocean Isle Software 

(Reachout 2.0) 

80 Royal Palm Blvd. t 
Suite 202 

Vera Beach, FL 32960 
(800) 882-8664 
(407) 770-4777 
fax: (407) 770-4779 

Circle 1319 an Inquiry Card. 


Triton Technologies, Inc. 

(Co/Session 6.0) 

200 Middlesex Tpke. 

Iselin, NJ 08830 

(800) 322-9440 

(908) 855-9440 

fax: (908) 855-9608 

Circle 1320 on Inquiry Card. 
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lets you use the 3000 WinSX as an effec¬ 
tive presentation aid with surprisingly 
long battery life- In our tests, we mea¬ 
sured a battery run of 3,8 hours, almost a 
full hour more than the manufacturer's 
rating. 

TI worked with Appoint to develop its 
TravelPoint device, which is almost 
identical to the Thumbelina. The buttons 
are rearranged to make it more suitable 
for left-handers, but I just never took a 
shine to the little trackball. 


T320QSXC 

BYTE reviewed the Toshiba T3200SXC 
portable (see photo 1) in August 199L 
It's a heavy portable with an excellent 
keyboard, two standard expansion slots, 
and quality construction throughout. 
The $8476, AC-powered package has a 
20-MHz 386SX and 5 MB of RAM. 

What makes this machine ideal for 
Windows is its display. The Toshiba 256- 
color TFT panel is nothing less than gor¬ 
geous. Black areas had a slight tendency 


to show streaks, but, overall, the display 
looked more like a CRT than an LCD. 

UltraThin Plus with TouchPad 

The $3995 Commax UltraThin Plus 
weighs just 4.5 pounds with battery and 
built-in pointing device. There's no flop¬ 
py drive in the UltraThin; it comes with 
DR DOS in ROM and an external floppy 
drive. Having no removable storage for 
backup and emergencies made me a little 
nervous. Fortunately, the external flop¬ 
py drive fits easily in the UltraThin car¬ 
rying case. 

While the UltraThin is a satisfactory 
machine vis-a-vis weight and size, its 
pointing technology leaves something to 
be desired. The upper left corner of the 
keyboard is a small removable module 
that you can replace with one of several 
options. By default, this unit contains 
just the external VGA and PS/2 mouse 
ports. My test unit came with a Touch- 
Pad cursor-control module (which also 
supports VGA and PS/2 ports). When 
you place your finger or a stylus on the 
pad, the cursor tracks in the direction 
you move. Four buttons next to the pad 
provide emulation of three mouse buttons 
and a “lock” button for click and drag. 
Using the TouchPad takes lots of prac¬ 
tice, and I found it hard to control. 

Merrily We Roll Along 

Using a mouse requires more than your 
eyes for feedback. When you're heading 
the cursor toward a menu you've used a 
hundred times, your hand “knows” just 
how far to rolL The physical memory 
that you develop with a mouse is some¬ 
thing you may not get from a more sta¬ 
tionary device; as motions get smaller, 
movement becomes less automatic. 

Physical memory is an important part 
of running Windows (or typing, for that 
matter). Mouse alternatives tend to re¬ 
quire less motion than mice, so they are 
harder to control. For a pointing device 
to be as comfortable as a mouse, the con¬ 
trols should be large and require a good 
amount of movement. For the best con¬ 
trol, large cursor movements should re¬ 
quire more controller motion. 

I checked out six portable pointing de¬ 
vices and how they run under Windows 
(see photo 2). Because personal taste is 
probably the most important criterion in 
choosing a pointing device, I also solicit¬ 
ed opinions from other BYTE editors to 
keep the evaluation even. 

BallPoint Mouse and 
TraekMan Portable 

Microsoft’s $175 BallPoint Mouse is a 
palm-size trackball with a nice-size ball 


take all your programs and files 
with you, wherever you go... 


office... 

A Simplicity Portable Drive 
is a tiny external hard disk, 
the easiest and most 
cost effective way to add 
removable storage! As 
secure as a cartridge drive 
(fora lot less money). 



home,,. 

There’s no place like 
home for getting work done, 
especially when you have 
everything with you on your 
Simplicity Portable Drive. 

Never forget an 
important file again! 


client... 

Make presentations with confidence. 
Never struggle with someone etse's 
unfamiliar software again. A 
Simplicity Portable Drive 
lets you take work wherever work 
takes you. Use any PC anywhere 
as easily as your own! 



simplicity portable drives 


Enjoy the confidence and convenience 
of taking all your programs and files with 
you wherever you go. 

Simplicity's rugged construction and 
miniature size lets you grab it and run. 

No juggling floppies and leaving the files 
you need most back on your desktop. 

Simplicity drives are easy to use, too. 
They attach instantly to any IBM PC 



compatible, or laptop 
printer port. No card is 
needed. There's no easier 
way to add extra storage! 

1 year warranty, 30-day simplicity 
money back guarantee, computing 

120MB $899,80MB $699,40MB $499 

order now! (800) 275-6525 


126 West Twenty Third Street ^ New York, New York 1001! ^ Phone (212) 229-1625-1 Fax (212) 229-2938 


216 BYTE* MARCH 1992 


Circle 145 on Inquiry Card. 













Creating 

swap file, please wait, 


How much longer can you afford to wait? 


Create Overlaid Programs-Fast. 

BLINKER", the world's first and 
fastest dynamic overlay linker, 
reduces your link time to seconds 
and reduces program memory 
requirements. Now you can use 
one linker for all your software 
projects. 

One Linker, Many Languages. 

BLINKER 2.0 links and automati¬ 
cally overlays DOS programs 
written in Microsoft® C, BASIC, 
Assembler, QuickBASIC", 
Fortran, Pascal, Watcom" C, 
Zortech® C++, Clipper®, FORCE® 
and in Borland® C, C++, 
Assembler, and more. 

Save Time and Memory. 

BUNKER removes the need for 
overlay structures, simplifies 
program design and reduces 
memory requirements to save 
you time, effort and memory. 


Memory Swap Function. 

BLINKER is the ONLY linker to 
offer an integrated memory swap 
function, so you can run other 
large programs from within your 
program, with negligible memory 
overhead. 
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BUNKER' 

High Phrrarrnanch Dynamic Overlay Linker 

Don't Settle for Less. 

Other major features include full 
CodeView® support, use of 
EMS/XMS at program run time, 
and enhanced execution speed 
of overlaid code. 


Time is Money. 

BLINKER offers all this in a frac¬ 
tion of the time it takes to link 
with your current overlay linker. 
You know time is money, and link 
time is no exception. 


Free Demo 

To try our free demo 
on your own code 




D 


Call: 804-355-4444 
FAX: 804-355-1676 


Order now! 


If you can't wait any longer, we 
offer a risk free 30 day money 
back guarantee. 

Available in 5.25" 
or 3.5" diskette 
format. 

Price $299 Blinkmc 



plus shipping & handling 



P.O, Box 7154 
Richmond VA 


© 1931 DlinkJnr.. 01 inker t5 a trademark of ASM. Ifc. DfTny only arrHioatifE n US end Qmatid. 
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Measuring Speed and Endurance 


T he latest round of processor and 
power-conservation design im¬ 
provements has prompted en¬ 
hancements in the way the BYTE 
Lab measures system performance* 
This review marks the introduction of a 
new notebook applications benchmark 
suite, version 3,0, and a significant up¬ 
grade to our portable-batierydife tests. 
Results are shown in figures 1 and 2 on 
page 212, 

While our low-level DOS and Unix 
benchmarks have remained accurate 
measures of system speed, our version 
2.1 applications suite has begun to show 
its age. The unprecedented popularity 
of Windows and applications that take 
advantage of DOS 5.0*s improved mem¬ 
ory-handling capability are areas that 
previous versions of our test suite did 
not address. 

We have made three major changes. 
First, we've broken out applications into 
two major categories, DOS and Win¬ 


dows. Second, we have updated the ap¬ 
plications we use to reflect recent up¬ 
grades, Third, and most noticeable, we 
have chosen a new baseline system; we 
retired our IBM AT standard and re¬ 
placed it with a notebook baseline: the 
Toshiba T2200SX, 

We continue to report the results of 
these tests as indexes based on the per¬ 
formance of the baseline. Therefore, 
our change in baseline means that you 
cannot compare the indexed perfor¬ 
mance results from these systems with 
the results of machines we've tested pre¬ 
viously. However, you will be able to 
compare these results with those of por¬ 
tables that we'll test farther down the 
road. 

BYTE’s battery-life test relies on our 
laptop battery test rig (introduced in 
"Notebook Power Management at Its 
Zenith," December 1991). We place a 
fully charged machine in the tester and 
run it until it drops. Our test scenario 


simulates a word processing session, 
where text is saved several times in an 
hour and typing time alternates with 
idle periods. The systems are allowed to 
shut down hard drives and backlighting 
and can even put the CPU to sleep dur¬ 
ing idle segments. Machines with clever 
power-conservation techniques or SL 
designs will fare better than machines 
without. Our tests run at approximately 
55 percent duty cycle; the machine is 
running 55 percent of the time and al¬ 
lowed to shut down for the other 45 per¬ 
cent, Naturally, battery life will vary, 
depending on the way you use the ma¬ 
chine. 

Since we introduced the new test, we 
have added an optical sensor to monitor 
the display and a third actuator to han¬ 
dle machines with shifted-power stand¬ 
by switches. The host software now 
allows us to realistically test battery life 
on any machine with a serial port re¬ 
gardless of its operating environment. 



Photo 2: A litter of 
mice and tnouse- 
alikes: the Abacus 
NoMouse for 
Windows (screen); 
clockwise from 
right: the Logitech 
TrackMan 
Portable , Appoint 
Thumbelina 
Portable, Suncom 
ICONtrolter, 
MicroSpeed 
MicroTrac, 
and Microsoft 
Ballpoint Mouse. 


that you manipulate with your thumb. 
Four buttons sit around the trackball's 
edge so that two of them naturally fall 
where your index and middle fingers are, 
right or left handed. Before you use the 
BallPoint, you run a configuration pro¬ 
gram that tells the drivers which ball di¬ 
rection is up and which two buttons you 
plan to use. 

Logitech's $169 TrackMan Portable is 
also a Microsoft-compatible trackball 
that clamps to the side of your com¬ 
puter's keyboard. You drive the ball with 
your thumb and click on the mouse but¬ 
tons with your index and middle fingers. 
The placement of the buttons makes this 
primarily a right-handed device, al¬ 
though I've spoken to some who use it 
left-handed. 

In both look and feel the TrackMan 
Portable is quite similar to Microsoft's 
BallPoint. The TrackMan's keyboard 
clamp is simpler to use than the Ball- 
Point's, but I found that the BallPoint felt 
better to use, 

NoMouse for Windows 

Abacus's NoMouse for Windows is a 
$49.95 piece of software that takes over 
the cursor keys on your keyboard and 
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YESTERDAY 

WAS 

TOMORROW 


Are you waiting until tomorrow for a system 
board that was available yesterday? 

There is a better way . MICRONICS. 


Time is ticking away... OEMs, 
Systems Integrators, VARs, 
and end users, it's the same 
for all. 

No Product —No Business! 

If you’re waiting for your 
system board vendor to 
supply you with the latest 
system boards, go ahead and 
put your feet up on your 
desk... you might as well do 
something while your 
competition is taking your 
business away! 

Yesterday, Micronics 
customers were shipped the 
latest 80486SX, and 80486 
EISA system boards. In fact, 
we ship thousands of 
advanced technology system 
boards a month with less than 
a t% failure rate. 


Our reputation for high 
quality and superior design 
has made our customers the 
price/performance industry 
leaders in fully compatible 
system products. 

Along with being EISA/ISA 
standard compatible, our 
products are designed to be 
compatible with Novell, 
UNIX and other platforms. 

Micronics 1 leadership in 
advanced technology can be 
seen in our ability to provide 
new architecture 
breakthroughs, such as local 
bus architecture, and 
80486 multiprocessors in 
our product lines. 

We even have a new program 
to certify 32-bit EISA peri¬ 
pheral cards to run with our 
EISA system boards! 


You don’t find this kind of 
support anywhere else. 

Micronics customers are 
capturing marketshare now. 

So can you. 

Call us at 1-800-659-5901. 



Micronic* EISA, Board 


MICR©NICS 

COltPUTEK* I W C - 

232 E. Warren Avenue 
Fremont. California 94559 

(510) 651-2300 
FAX (5101 651-5612 

_ 
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maps them to mouse movements. Mov¬ 
ing the cursor with keys is like steering 
an Etch-A-Sketch—it’s hard to make 
curves. Still, if you tweak the settings 
just right, it’s possible to do some word 
processing or spreadsheet work without a 
mouse, 

NoMouse will also work hand-in-hand 
with any other pointing device. The de¬ 
vice is very handy for making fine ad¬ 
justments in desktop publishing applica¬ 
tions and for retouching pixels in Paint¬ 
brush. 

Thumbelina Portable 

Appoints Thumbelina Portable is a tiny 
trackball mounted in a small plastic 
block that you hold in your hand. It sells 
for $99 in a package that includes a 
mounting bracket. You control the cursor 
with your thumb. To click, you move 
your thumb to one of two mouse buttons. 
A “lock’ 1 button provides for click and 
drag operations. 

While the device certainly is portable, 
most of the editors never felt at home 
with the Thumbelina. 


MicroTrac 

MicroSpeed’s $89,95 MicroTrac is a 
small trackball mounted in a flat base. 
You can hold the unit in your hand and 
roll the ball around with your thumb a la 
Thumbelina, or you can put the thing on 
your desk and use your fingertips. Tiny 
buttons on the top and sides provide left, 
right, and locking mouse buttons. 

Unfortunately, like the Thumbelina, 
the MicroTrac proved a little too tiny to 
control. 

ICONtroller 

The $99 ICONtroller from Suneom is the 
most innovative of the add-on pointing 
devices. It's a tiny digital joystick that at¬ 
taches to the side of your keyboard with 
Velcro tape and emulates a Microsoft 
Mouse. 

Three buttons provide your mouse but¬ 
tons, and a smaller button on the tip of 
the joystick emulates one of the three. 
You control the cursor speed by picking 
one of four accelerations with a speed 
button and the force you use to move the 
stick. 


Highlighted Selections 

Innovative pointing devices are the fea¬ 
tures that most distinguish these systems. 
My favorite overall was the GridCase 
1550SX and its Isopoint, and the com¬ 
posite BYTE editor opinion was that the 
Microsoft BallPoint Mouse is still the 
best of the stand-alone pointing devices. 

However, the GridCase is a little too 
hefty to carry around on a regular basis, 
TI’s TravelMate 3000 WinSX might have 
been my favorite if it had had a better 
pointing device. I found the best combi¬ 
nation of weight, screen, and pointing 
device in the Everex Tempo Carrier. The 
Tempo’s Key Mouse is ideal for word 
processing in Windows, probably the ap¬ 
plication that youTI use most on the road. 

If you must have color and battery 
power is not a requirement, the Toshiba 
T3200SXC is your best bet. It has the 
best TFT display, and it costs consider¬ 
ably less than its color competition. ■ 


Howard Eglowstein is a BYTE Lab test¬ 
ing editor who holds an S.B. from MIT. 
Contact him on BIX as "heglowstein. ” 


COMPANY INFORMATION | 

Abacus Software 

Gommax Technologies, Inc, 

Isopoint Technologies 

NEC Technologies, Inc. 

(NoMouse for Windows) 

(UltraThin Plus) 

(Isopoint) 

(ProSpeed 486SX/C) 

5370 52nd St. SE 

2031 Concourse Dr. 

2391 American Ave. 

1414 Massachusetts Ave. 

Grand Rapids, MI 49512 

San Jose, CA 95131 

Hayward, CA 94545 

Boxborough, MA 01719 

(800)451-4319 

(800) 526-6629 

(800) 683-6066 

(800) 632-4636 

(616) 698-0330 

(408) 435-5000 

(510)783-6066 

(508)264-8000 

Circle 1321 on Inquiry Card. 

Circle 1325 on Inquiry Card. 

Circle 1329 on Inquiry Card. 

Circle 1333 on Inquiry Card. 

Appoint, Inc, 

Dolch Computer Systems 

Logitech, Inc, 

Suneom Technologies 

(Thumbelina Portable) 

(C-P.A.C. 386SX-20C) 

(TrackMan Portable) 

(ICONtroller) 

1332 Vendek Cir. 

372 Turquoise St. 

6505 Kaiser Dr. 

6400 West Gross Point Rd. 

Paso Robles, CA 93446 

Milpitas, CA 95035 

Fremont, CA 94555 

Niles, IL 60648 

(800)448-1184 

(800)538-7506 

(510) 795-8500 

(708) 647-4040 

(805) 239-8976 

(408) 957-6575 

Circle 1330 on Inquiry Card, 

Circle 1334 on Inquiry Card, 

Circle 1322 on Enquiry Card, 

Circle 1326 on Inquiry Card. 

Microsoft Corp. 

Texas Instruments 

Aquiline, Inc. 

Everex Systems, Inc, 

(BallPoint Mouse) 

(TravelMate 3000 WinSX) 

(Arima SN386SL) 

(Tempo Carrier) 

l Microsoft Way 

P.G. Box 202230 

449 Main St. 

48431 Milmont Dr. 

Redmond, WA 98052 

Austin, TX 78720 

Bennington, VT 05201 

Fremont, CA 94538 

(800) 426-9400 

(800) 527-3500 

(800) 221-1119 

(800) 821-0806 

(206) 882-8080 

(512)250-7111 

(802)442-1526 

(510) 498-1 111 

fax: (206) 883-8101 

Circle 1335 an Inquiry Card, 

fax: (802) 442-8661 

Circle 1323 on Inquiry Card. 

Circle 1327 on Inquiry Card, 

Circle 1331 on Inquiry Card. 

Toshiba America 


Grid Systems Corp, 

MicroSpeed, Inc. 

Information Systems, Inc, 

AT&T Safari Systems 

(GridCase 1550SX) 

(MicroTrac) 

(T3200SXC) 

(Safari NSX/20) 

47211 Lake view Blvd. 

44000 Old Warm Springs Blvd, 

9740 Irvine Blvd, 

14K Worlds Fair Dr. 

Fremont, CA 94537 

Fremont, CA 94538 

Irvine, CA 92718 

Somerset, NJ 08873 

(800) 222-4743 

(800) 232-7888 

(800) 334-3445 

(908) 302-5800 

(510) 656-1661 

(510) 490-1403 

(714)583-3000 

fax: (908) 469-4578 

fax: (510) 683-9888 

fax: (510)490-1665 

Circle 1336 an Inquiry Card, 

Circle 1324 on Inquiry Cord. 

Circle 1328 on Inquiry Card. 

Circle 1332 on Inquiry Card. 
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‘Powerful and flexible search 
capabilities; extremely easy 
to learn and use.” 


-Patrick Marshall 
InfoWorld, Augusts, 1991 


Finds needed information quickly. 


ZylNDEX simultaneously searches all files, 
thousands of pages, entire networks, with 
results in less than 3 seconds! 


Available for DOS. Windows and UNIX* 

Supports WordPerfect, Word and most other 
word processor formats. 


a Division ot Information 

Dimensions, Inc . 


100 Lexington Drive 
Buffalo Grove, Illinois 60089 
(708) 459-8000 
FAX (708) 459-8054 


Searching is easy. To find a word, just type it. 
Instructions are clear and readily available. 


Versatile. Powerful. ZyINDEX provides 
the widest range of search techniques: 

* Boolean Logic * Thesaurus 

- Comments - Phrase Searches 

* Numeric Range * Field Searches 

- Wildcards * Conceptual Searches 

* Proximity Searches... and more. 


Type a search 
request. 


Prepare your entire drive for 

searching with just one keystroke. 
Ideally suited for networks and 
frequently changing text. 


ZylNDEX finds every occurrence of 
your search request. 

Select any file for viewing. 
Browse or jump from hit to hit. 
Copy, paste and print. 


View file with hits highlighted, 


List of files found. 


Call 1-800-544-6339 
Demo disk available 

EVTEI Free Demo Download 

DEMOyari 617-861 *9767* 

©1991 
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CAPTAINS OF 



O nce dominated by 
mighty Lotus 1-2-3, 
the spreadsheet playing 
field is intensely com¬ 
petitive these days. Spreadsheets 
come in so many variations and 
are designed for so many plat¬ 
forms in the personal computer 
environment that making an 
informed buying decision truly 
presents a challenge. Selecting 
the right program demands iden¬ 
tifying key features; understand¬ 
ing how well the implementation 
of particular features meshes with your work style, financial require¬ 
ments, and analytical needs; and deciding what sorts of special tools will 
make it easier for you to present information clearly. 

Those of us who cut our teeth on Hollerith cards remember how diffi¬ 
cult it was to turn final output into something resembling what we saw 
on-screen. Fortunately, things change. Just as word processors have 
evolved into highly visual programs, so, too, have spreadsheets. 

For this BYTE Lab Product Report, we selected programs that run 
under DOS or Windows 3.0, or on the Macintosh; most have WYSI¬ 
WYG capabilities. The list includes CA-SuperCalc 5.1, Excel 3.0, Lotus 
1-2-3, Lucid 3-D 2.5, Quattro Pro 3.0, Resolve 1.0v2, and Wingz 1.1a. 
All are packed with features for handling numbers, but some offer su¬ 
perior graphics tools and presentation capabilities, as well. Certainly an 
essential requirement for any spreadsheet is the ability to generate graphs 
from the data your worksheets contain. The applications examined here 
do quite well at converting data to charts, but they differ in the extent to 
which they let you manipulate graphs and charts. 
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The BYTE Lab looks 
at the top spreadsheet 
programs for DOS/ 
Windows, and the Mac 

RAYMOND GA COTE 
AND 

DAVID L. EDWARDS 


In evaluating each program, we 
paid careful attention to its user 
interface and ease of use. Options 
usually taken for granted—automat¬ 
ed program installation, smooth nav¬ 
igation within a worksheet, and the 
ability to quickly generate charts and 
view data in different formats—were 
high on our list of desirable features. 
But we also looked at how easy the 
programs' other major features were 
to learn and use. After all, an awe¬ 
some calculation function is nearly 
useless if you can't figure out how to 
make it work. 


LOTUS 1-2-3 

FOR DOS 

Sales figures indicate that Lotus 1-2-3 
still is the king of DOS spreadsheets. 
The latest DOS package, release 2.3, is 
a low-end marvel that’s powerful 
enough to ensure loyalty to the crown 
among the masses. Release 3.1, slower 
and heavier on high-end features than 
release 2.3, is a top seller among corpo¬ 
rate number crunchers. But in the realm 
of Windows and the Mac, Lotus 1-2-3 is 
an upstart challenger that must prove 
itself against established packages such 
as Excel and Wingz. 




ft* Ail (C2) IU331 
Worksheet Format 
Add Remove Goto 

jGrapls Pr i nt IM spl ay 
settles Move lorn 

Special 

compute 

ml 

Text Named-Style 6ui t 
view Edit oult 


ft _1 

B 



2 

3 

4 

5 

6 

7 

a 

9 

11t 

11 

TUT 

13 

14 

1.5 

16 

17 

tft 

19 

29 

21 

22 

23 

24 

?5 

26 

27^ 


EXPENSES 


2tt 


29 


QUANTUM TIME TRAVEL - INCOME PROXOTiONl 


HYPERSPA.CE TRAVEL 
1 ACH tOMO V ID EGCGM 


1932 

£2,S?fc.Sf7Q.GD 

£464,300.00 


1903 
$2 v SSeM5bD.QG 
£^££303.OQ 


QUANTUM TIME TRAVEL 

PROJECTED EX?EN 5ES 



” x Min.'s 

I I IMS —31991 Ol995 


111 


With millions of die-hard DOS users 
worldwide faithfully awaiting the next 
upgrade from Lotus, you'll be in good 
company if one of the three versions of 
1-2-3 for DOS is your final choice. 
Which of the trio is right for you 
depends on how much processing power 
your system has and whether you prefer 
the more intuitive, polished graphical 
user interface of the Windows version. 
The newest 1-2-3 release extends the 
long arm of Lotus to include Macintosh 
users. Cross-plat form mobility and ease 
of use are two of the new arrival’s 
biggest selling points. 

Lotus i-2-3 Release 2.3 

The latest DOS version of Lotus 1-2-3, 
release 2.3, is a big wonder in a small 
package. Lotus has managed to cram 
myriad graphics tools into a program that 
will run on low-end systems without sac¬ 
rificing speed. The program will run on 
older 8088-based PCs and touts an inter¬ 
active WYSIWYG display and presenta- 
tion-qualily output with page preview 
capability, it shares many of the same 
basic features found in 1-2-3 release 3.1 
but lacks Solver and Backsolver* Data- 
Lens technology for accessing external 
data sources, Smartlcons, and a three- 
dimensional worksheet display. 

Release 2.3 does, however, include pro¬ 
visions for using more than 100 sealable 
fonts in a single worksheet, a built-in 
word processor, a palette of 224 colors 


and fill patterns for enhancing graphs, 
and the ability to automatically wrap text 
around graphs. Release 2.3 also provides 
an on-line tutorial, context-sensitive 
help, and what Lotus calls enhanced 
expanded memory* a memory manage¬ 
ment system that can accommodate 
spreadsheets as large as 12 MB. 

Lotus 1-2-3 Release 3.1 

The GUI for Lotus 1-2-3 release 3.1 tor 
DOS is similar to that for release 2.3: the 
classic menu on the top line with pull¬ 
down choices from each command. And* 
again like release 2.3* it lacks the scroll 
bars, radio buttons, and sculpted window 
frames found in 1-2-3 for Windows. 

An add-in program for 3.1 lets you cus¬ 
tomize screen colors and worksheet 
fonts* as well as do fancy formatting of 
data. As a result* 1-2-3 3.1 can print pro- 
fessional looking reports. The latest 
update* 3J+* incorporates the spiffy 
graphical features of 1-2-3 2.3. 

Release 3.1 goes beyond 2.3 in many 
other areas, offering advanced macro 
commands* a worksheet and cell indica¬ 
tor, calculation indicator, new graphing 
options* advanced priming functions, and 
the ability to search and replace informa¬ 
tion in a range of cells. A 286 micropro¬ 
cessor is the minimum required to run 
this version. In our tests of floating-point 
and integer calculations, the calculation 
engine for Lotus 3.1 proved slower than 
that of the speedy release 2.3. 
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LOTUS 1-2-3 LOA 

FOR WINDOWS 

Wlial stands out most visually in Lotus 
1-2-3 for Windows are its new Smart- 
Icons: a suite of over 70 worksheet and 
graphing buttons that you can customize 
to automate basic spreadsheet functions. 
You can, for example, assign a macro or 
a frequently used operation to a button; if 
you want help figuring out what a button 
does, you can simply point to it and click 
the right mouse button. 

Lotus 1-2-3 for Windows is essentially 
a graphical version of high-end release 
3.1 and, like release 3.1, bears some 
resemblance to older 1-2-3 versions. The 
old guard who prefer the traditional way 
of doing things will appreciate that the 
program includes a provision for access¬ 
ing Ihe classic 1-2-3 menus with the 
slash key (/), The command keystrokes 
remain the same, and old worksheet files 
are completely compatible with the new 
1-2-3 for Windows. 

The package’s graphing techniques 
include the ability to insert and display an 
unlimited number of 1-2-3 graphs any¬ 
where in the spreadsheet; the graphs are 
updated automatically as worksheet data 
changes. You can place PIC and CGM 
graphics files and freehand drawings in a 
worksheet and annotate graphs with text 
and simple geometric shapes, as well as 
paste in graphics born the clipboard. 

Creating graphs is easy. You simply 
select a valid range of data from your 
worksheet, pick the Graph and New 
options, type a name for your graph, arid 
press Enter. The chart first generates a 
line graph; you then have the option of 
selecting one of more than 200 combina¬ 
tions of styles*—among them 22 3-D 
graph formats. To view the graph sepa¬ 
rately at a later lime, you have to select it 
from the active list of graph names under 
Graph View. 

To change the elements in a graph, the 
named graph window must be active. 
Pressing Control-F6 toggles the active 
window, alternately showing the graph 


and the worksheet; clicking on the graph 
twice also toggles the active window. If 
the axis text labels in your spreadsheet 
are long, they will be staggered on two 
levels so they are legible (see the screen 
to the left)—a feature that isn't available 
in all spreadsheets. If the original data 
range contains blank cells, the graph w ill 
chart them as data ranges with a value of 
zero. As a result, you might have to 
define a legend separately for the data 
range if the row or column Lhal has axis 
labels contains a blank cell When work¬ 
ing in the Chart Legend dialog box, you 
can enler the legends by cell address, by 
text name, or by specifying the range that 
contains the legend labels. 

Manipulating graph files and spread¬ 
sheet files may be tricky and somewhat 
baffling to the first-time user. After cre¬ 
ating a graph, you can save it as a sepa¬ 
rate file but you have to name it first. A 
graph can also be saved automatically 
with the spreadsheet as an embedded 
graph or can be added later. You can 
control the location and the size of the 
graph, but once it is embedded you can’t 
annotate it, nor can you change its 
appearance except by altering the spread¬ 
sheet data or naming the graph and open¬ 
ing it as Ihe active window. Once an 
embedded graph and spreadsheet are 
saved together, they are forever married. 
If you close the file and then reload it, 
you'll find the ever-faithful embedded 
graph, obscuring the data that lies 
beneath it (if you happened to place it on 
top of a portion of your spreadsheet). 

The procedure for opening a file isn’t as 
easy as it could be. If you type the directo¬ 
ry, filename, or file extension incorrectly, 
the program’s File/Open window displays 
an error message saying the file doesn't 
exist. At that point, the only available 
options are Help or OK, but neither 
allows a second try. You must go back to 
the File menu and re-enter the directory or 
filename (the default Lotus 1-2-3 directo¬ 
ry always takes precedence)—an annoy¬ 
ing quirk to say the least. 

If you are working with an imported 
file with a WK1 extension {the 1-2-3 
release 2,3 file format) and create a 
graph you want to save* you will likely 
get an error message saying, “Incompati¬ 
ble worksheet information lost during 
saving.” Don’t panic. No data has been 
lost; Lhe message is merely a warning, 
though it may not appear that way. You 
receive a second chance to save the 
worksheet under a different file exten¬ 
sion or in the native file format for the 
Windows version of 1-2-3, WK3, 

One of the program's most convenient 
features is the automatic fit-to-page 


option. Often when you work with 
spreadsheets, page breaks arc unavoidably 
inserted in your spreadsheet They can be 
a nuisance when you want to print what 
you see on-screen. File Preview comes to 
the rescue, letting you see the Page Setup 
parameters and, if necessary* compress 
both text and graphics to fit on one page. 

Lotus L2-3 for Windows also has an 
Adobe Type Manager add-in program 
that includes 13 scalable PostScript Lype- 
faces and font libraries; 3-D worksheet 
capabilities for handling large models; 
Solver and Backsolver goal-seeking 
tools; access through DataLens to exter¬ 
nal data sources such as SQL Server, 
dBase 111 and IV, and Paradox; and 
Dynamic Data Exchange (DDE), which 
provides live links to other Windows 
applications. In addition, 1-2-3 for Win¬ 
dows now reads Excel 3.0 files, but, 
unlike Excel, it does not yet take advan¬ 
tage of Object Linking and Embedding 
(OLE), a protocol that lets you place 
spreadsheet data (a graph or worksheet, 
for example) in another application and 
then launch the source program (in this 
case Excel) from within that application. 
Lotus 1-2-3 for Windows will give you 
everything you need to produce a win¬ 
ning presentation or report. Even most 
“classic" users will like it. 



LOTUS 1-2-3 

FOR MACINTOSH 

Lotus delivered version 1.0 of 1-2-3 for 
the Macintosh just as we finished this 
product roundup, so we couldn’t give it 
as long a look as we would have liked. 
Next to “1-2-3 compatibility,” the phrase 
Lhal best describes this newest Lotus 
product is “user configurable.” If you see 
something you don’t like on the screen, 
you probably can change it. 

With Lotus 1-2-3 for Macintosh, Lotus 
has fallen in love with command and sta¬ 
tus boxes and tear-off menu palettes. The 
latter are used extensively to control such 
functions as graphing, drawing, and 
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Mathematica 2.0 : 
the standard for 
technical computing 


"The importance of the program cannot be overlooked... it so 
fundamentally alters the mechanics of mathematics " 

New York Times 

"Mathematica has the potential to change the world of science at 
feast as mnch as word processing has changed the world of writing " 

Inf eWorld 

"Mathematica is a startlingly good tool." 

Nature 


Macworld 1991 World Class Software Award Survey 



Mathematica has also received best software/new product 
awards from: 

Macworld, 1990-91 MadJser, 1989 

Discover 1990 Business Week r 1988 

BYTE ■ 1989 lnfoWortd f 1988 


Available across PC, Macintosh, Unix, and VMS 
platforms, Mathematica includes a full range of 
interactive numerical, graphical, and symbolic 
computation capabilities, all linked to the power¬ 
ful built-in Mathematica language, Mathematica 
2,0 adds still more features to the proven leader 
in technical computing software, including 
sound generation and flexible external program 
communication. 

Mathematica lias rapidly become the standard 
for technical computing with more than a dozen 
textbooks, a quarterly journal, and several newslet¬ 
ters devoted to the system. Mathematica is in use at 
all of the 50 largest U.S, universities, all of die 
technical Fortune 50 companies, and most of the 
world's larger engineering firms. In fact, more than 
100,000 technical professionals and students 
around the world are working with Mathematica 
every day. 

To find out what Mathematica can do for you, call 
Wolfram Research at 1-800-441-MATH. 

Mathematica. 2.0 

A System for Doing Mathematics by Computer 

For Macintosh information circle 135, 

For IBM/Compatible information circle 136, 

For UNIX information circle 137 on Inquiry Cord. 


Mathematics is currently available for 

MS-DOS 386, Microsoft Windows, Macintosh. CONVEX. 

DG AViiQN, DEC VAX (ULTRIXand VMS), DEC RISC, HP 9000, 
Apollo, IBM RISC System/6030, MIPS. NeXT, Silicon Graphics. 
Sony, Sun-3, and SPARC, 

Pnces in U S and 1 Canada start a? $S9S. Educational discounts and studEnt vensims am available. 


Wolfram Research, Inc.. 100 Trade Center Unvie. Champaign. IL 81820-7237, USA 
217-398-0700; far 217-398-0747; email: infa@wri.com 

Wolfram Research I UK} Ltd . P.0. Bax 114. Abingdon. Oxon OKI 3 6fG. United Kingdom 
+44 [235) 550 440; far 444 (235) 550 445; email: inf (Mjk@wri.com 




Now Shipping 

Mathematica 2.0 for Macintosh, 
MS-DOS 386, and Windows 













Only one math coproce 

with the 

No wonder Intel’s been the de facto standard 
in math coprocessors for the last ten years. 

Intel Math Coprocessors are also compatible 
with more than 2,100 applications. They come 
with a lifetime warranty. And they now account 
for nine out of ten math coprocessors currently in 
use. All of which should effectively put your mind 


When you enhance your Intel CPU 
with an Intel Math Coprocessor, 
you’re destined for good karma. 
It’s simple. They were both 
invented by Intel, the micropro¬ 
cessor leader. And they were specifically designed to 
work together, ensuring 100% compatibility. 

©1992 Intel Corporation. iTKft and i387 are trademarks of Intel Corporation. 







■ior has achieved oneness 
Intel CPU. 

at peace when you buy one. 

It’s all part of Intel’s commitment to providing 
powerful solutions today, with industry-leading 
microprocessors, plus the enhancements for even 
greater performance. Today and down the road. 

To receive a detailed information packet about 
the full line of Intel Math Coprocessors, call 

Circle 67 on Inquiry Card [RESELLERS: 68) 


(800) 538-3373. It has everything you need to find 
complete enlightenment. 

inteL 

The Computer Inside.™ 









Spreadsheet Features 

The plethora of spreadsheet programs on the market makes it difficult to make an informed buying decision. 

Comparing products feature for feature can help. • = yes; O = no; N/A - not applicable. 

DOS SPREADSHEETS WINDOWS 


Product 

CA-SuperCak 

Lotus 1-2-3 

Lotus 1-2-3 

Lucid 3-D 

Quattro Pro 

Excel for Window 

Version 

Company 

5J 

Computer Assoc. 
International 

2.3 

Lotus Development 

Corp, 

3.1 

Lotus Development 
Corp. 

2.5 

Lucid Corp. 

3.0 

Borland International 

3.0 

Microsoft Corp. 

Price 

$149 

$495 

$595 

$99.95 

$495 

$495 

Upgrade Price 

$149 

$150 

$150 

$49.95 

$99.95 

$129 

Minimum System 
Requirements 







Processor 

8088 

8088 

286 

8088 

8088 

286 

Memory 

512 KB 

384 KB 

1 MB 

256 KB 

512 KB 

1 MB 

Disk space 

2.2 MB 

5 MB 

6 MB 

330 KB 

5 MB 

2 MB 

Operating system version 

DOS 3.0 

DOS 2,1 

DOS 3.0 

DOS 3*1 

DOS 3.3 

Windows 3.0 

Recommended System 
Requirements 







Processor 

8088 

8088 

286 

8088 

8088 

286 

Memory 

640 KB 

512 KB 

1.5 MB 

640 KB 

640 KB 

2 MB 

Disk space 

2.2 MB 

6.4 MB 

8 MB 

500 KB 

5 MB 

6 MB 

Operating system version 

DOS 3,3 

DOS 5.0 

DOS 5.0 

DOS 3.1 

DOS 3.3 

Windows 3.0 

Features 







Network capability 

« 

# 

» 

• 

• 

• 

Dafc'impart formats 

dBase, DIF, 
text, WK1, XDIF 

dBase, DIF, WKI, 

WKS, SYLK, text 

dBase, DIF, WK1, 
WKS, SYLK, text 

DacEasy, dBase, 
text, WK1 

WKI, WKS, dBase, 
Paradox, Reflex 

Clipboard, dBase 
DIF, SYLK, text, 
WKI, WK3, WK 

Graphics-import formats 

None 

CGM, FMT, PIC 

CGM, FMT, PIC 

LCD 

CGM 

Clipboard 

Data^exporf formats 

dBase, DIF, text, 
WKUDIF 

dBase, DIF, WKI, 

WKS, SYLK, text 

dBase, DIF, WKI, 
WKS, SYLK, text 

DacEasy, dBase, 
text, WKi 

WKI, WKS, dBase, 
Paradox, Reflex 

Clipboard, dBase 
DIF, SYLK, text, 
WKI, WK3, WK 

Graph re-export formats 

CGI, CGM r 

PECi, PostScript, 
Ventura Publisher 

CGM, FMT, PIC 

CGM, FMT, PIC 

IMG, PCX, 

MAC, LCD 

EPS, PCX, PtC 

Clipboard 

Automatic graph updating 

• 

• 

• 

• 

# 

• 

Embedded graphs 

G 

• 

• 

o 

• 

• 

Print preview 

G 

• 

• 

o 

• 

• 

Output options 







Slide maker 

• 

.o 

o 

o 

O 

• 

Camera 

• 

0 

a 

G 

o 

• 

Film recorder 

• 

;Q 

o 

O 

o 

• 

Platter 

• 

• 

• 

O 

■d 

m 

Maximum sheet size 
(rows x columns) 

999 X 255 

256X8192 

256X 8192 

9999 X 254 

8192X256 

16,384 X 256 
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'READSHEETS 


MACINTOSH SPREADSHEETS 


Lotus 1 *2-3 
for Windows 

Wingz for Windows 

Excel for 
the Macintosh 

Lotus 1*2-3 
for Macintosh 

Resolve 

Wingz for Macintosh 

1.0a 

1.1a 

3.0 

1.0 

1.0v2 

1.1a 

Lotus Development 
Corp. 

Informix Software 

Microsoft Corp. 

Lotus Development Corp. 

Claris Corp. 

Informix Software 

$595 

$499 

$495 

$495 

$399 

$399 

$150 

N/A 

$129 

N/A 

N/A 

$37 


286 

286 

68000 

68000 

68000 

68000 

2 MB 

2 MB 

1 MB 

2 MB; 3 MB under System 7.0 

1 MB 

1 MB 

5.5 MB 

2 MB 

3 MB 

3,9 MB 

2MB 

2 MB 

Windows 3,0 

Windows 3.0 

System 6.0.3 or Finder 6.0.1 

System 6.0.3 or 7.0 

System 6.0.5 or AUX 2.0 

6,0,2 


206 

266 

60000 

68000 

68020 

68020 

4 MB 

3 MB 

2 MB 

2 Mfl; 3 MB under System 7.0 

2,5 MB 

2MB 

5.5 MB 

2 MB 

3 MB 

6.5 MB 

3.2 MB 

5 MB 

Windows 3*0 

Windows 3,0 

System 7.0 

System 6,0,3 or 7,0 

System 7.0 or AUX 2,0 

6,0,2 

• 

0 

0 

0 

0 

0 

dBase, DIF, 

BIFF, DIF, SYLK, 

Clipboard, dBase, 

WKI, 

DIF, SYLK, text, 

DIF, SYLK, 

SYLK, text, 

text, WKI, WK3 

DIF, SYLK, text, 

WK3, WKR, WR1, WKS, 

Wingz, WKI, WK3 

text, WKt ,WK3 

WKI f WK3, WKS 


WKI, WK3, WKS 

Excel, dBase, text 



CGM, PIC, 

BMP, GIF, 

Clipboard 

Clipboard, Publish 

PICT, PICT 2 

BMP, GF, 

Clipboard 

PICT, PICT 2 


and Subscribe 


PICT, PICT 2 

dBase, DIF, 

BIFF, DIF, 

Clipboard, dBase, 

WKI, WK3, 

DIF, Excel, SYLK, 

DIF, SYLK, text, 

SYLK, text, 

SYLK, text, 

DIF, SYLK, text, 

Excel 2.2, 

text, Wingz, 

WKI, WK3 

WKI, WK3, WKS 

WKI, WK3 

WKI, WK3, WKS 

dBase, text 

WKI, WK3 


CGM r PIC, 

Clipboard 

Clipboard 

Clipboard 

PICT, PICT 2 

Clipboard 

Clipboard 






• 

• 

0 

0 

0 

0 

• 

• 

0 

0 

0 

0 

• 

• 

0 

0 

0 

0 







• 

o 

0 

0 

0 

a 







• 

Q 

0 

0 

0 

o 

• 

•O 

0 

0 

0 

o 

• 

.?■ 

0 

0 

0 

o 

B192 X 256 

32,768 X 32,768 

- 16,384X256 

256X8192 

>1 billion cells 

32,768 X32,768 
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SPREADSHEETS 



setting styles. If you aren't careful, your 
screen may quickly end up showing 
more palettes and menu options than 
spreadsheet information. 

The program's default settings produce 
wonderful graphics. The colors, shading, 
and placement of items is excellent. All 
graph items—titles, legends, axis nota¬ 
tions, and so on—are treated as objects. 
To move an item, you simply drag it to 
where you want it. To change it, you 
double-click on it to bring up an editing 
dialog box. You don't like the color 
combinations? You can change them one 
at a time. Even though the default graphs 
are excellent, you can make them look 
better by adding new fonts from the copy 
of Adobe Type Manager 2.0.3 included 
with each package. 

Context-sensitive help is linked to all the 
program's dialog boxes. To access the on¬ 
line help pertinent to your current situa¬ 
tion, you simply click on the question 
mark in the upper-right portion of the box. 
This is a very convenient and nonintrusive 
addition to the Mac's standard interface, 

Lotus t-2-3 for Macintosh has all the 
features we've come to expect in a high- 
end graphical spreadsheet: the ability to 
annotate a spreadsheet by adding graph¬ 
ics—an arrow that points out a certain 
cell, for example—buttons and text fields 
with which you can associate macro 
commands, support for true 3-D spread¬ 
sheets, a well-rounded macro language, 
and an iterative solver. 

The program's performance on the 
BYTE Lab benchmarks indicate that 
Lotus I -2-3 for Macintosh isn't a top per¬ 
former when ii comes to throughput. 
What you get instead is the ability to con¬ 
tinue working on a spreadsheet while a 
recalculation goes on in the background. 
But although not having to wait for recal¬ 
culation seems like an attractive idea, in 
practice we found ourselves waiting any¬ 
way because we needed to see the result 
of a computation before making further 
changes to onr spreadsheet. How helpful 
this feature will prove depends largely on 
how you work. For us, the ability to abort 
a recalculation and quickly turn manual 
recalculation on and off from the key¬ 
board seems much more useful. 

The principal beneficiaries of this Lotus 
1-2-3 version will be business users 
already running 1-2-3 on PCs. Now they 
can share files and macros with their 
coworkers who use Macs, The procedure 
involves shuttling files across a network 
or relying on Macs with (loppy drives 
that can read PC disks, but taking 1-2-3 
worksheets from PCs to Macs is about as 
easy as cross-platform exchanges get. 

1-2-3 for Macintosh also is one of the 


first packages to really tap the capabili¬ 
ties of System 7.0, most notably its Pub¬ 
lish and Subscribe options. With this fea¬ 
ture, you can “publish" data—perhaps a 
worksheet or graph—that other applica¬ 
tions can “subscribe” to. Someone else— 
maybe the person who prepares reports 
for the CEO—can then subscribe to that 
material and place it in a document. If 
you make a change to the published 
information, the subscriber's copy 
changes, too. This is just one practical 
example of advantages offered by 
putting System 7,0 to good use. 

Despite sluggish performance, Lotus 
1-2-3 for Macintosh feels right because 
so many of its operations are intuitive. 
Let's hope that the next release pays 
close attention to maximizing the 
throughput of the computing engine. 
Because, after all, spreadsheets are 
meant to boost productivity. 





EXCEL 3.0 

FOR THE MACINTOSH 
AND WINDOWS 

Microsoft's Excel is one of the graphi¬ 
cally oriented, feature-rich competitors 
that has Lotus Development looking over 
its shoulder. The price of this program's 
visual sophistication, though, appears to 
be speed. On the Macintosh, Excel was a 
poor performer in both file loading and 
computational speed. Under Windows, 
file loading speed also was poor, but 
computational speed was average. 


Microsoft has done a good job porting 
Excel to the Windows 3.0 environment. 
Most everything we say about Excel for 
the Macintosh applies to the Windows 
version, with the notable exceptions of 
performance, database links, and DDE. 

Like the Macintosh version, Excel for 
Windows gives you access to external 
databases; however, it relies on a sepa¬ 
rate program called Q+E to provide the 
link. You get interactive dialog boxes to 
assist you in naming the fields to extract, 
the ability to attach search criteria to 
every field, and macros. But you access a 
database by creating DDE links between 
your spreadsheet and Q+E. Although 
Excel provides a special Q+E macro 
library lo simplify the interface, it would 
be much nicer if the database were inte¬ 
grated into Windows—the way it is for 
the Macintosh version. 

While other Windows spreadsheets' 
dynamic linking capability starts and ends 
with DDE, Excel lets you take advantage 
of OLE by placing a worksheet or graphic 
in a document created with another OLE- 
compliant application, such as a word pro¬ 
cessor. If, while working in the word pro¬ 
cessor, you need to change the worksheet, 
you just double-click on it and Excel fires 
up; when you're done making changes, 
you can click out of Excel and be back in 
your word processor. 

All in all. Excel 3.0 for Windows pro¬ 
vides a good mix of analysis and presenta¬ 
tion tools. It may not be the fastest spread¬ 
sheet when it comes to some operations, 
but if s easy to use once you leant ils few 
idiosyncrasies. The program's Toolbar, 
which lets you access functions by click¬ 
ing on an icon, is a great time-saver. 

Navigating an Excel worksheet 
on either the Macintosh or Windows 
is quick and smooth. For procedures such 
as recalculation and chart updates, the pro¬ 
gram displays a percent-completed mes¬ 
sage in a status box. Excel lets you create a 
separate window for chans or embed them 
in a worksheet by simply making a palette 
selection. Creating a chart in a separate 
window is similar but requires selecting 
the New option from the File menu and 
then specifying the chart type; some users 
have found this to be one of the most non- 
iniuitive processes in Excel. Charts created 
as separate windows are not saved with the 
spreadsheet, but rather in a file internally 
linked to the spreadsheet. Changes made 
to the spreadsheet appear in the chart the 
next time you open it. Before changing 
any features of an embedded chart, you 
must First expand it into a separate win¬ 
dow. After making the changes, you must 
close the window to display the updated 
embedded chart. 
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Today s business is covered in paper. Its piled on desks, 
lost in files and burying good ideas alive. That's why we 
created WordScan™ and WordScan Plus tor Windows 
The a ward-winning Optical Character Recognition 
technology that eliminates tke slow process of manually 
typing documents into your PC- WordScan converts any 


document into text that can he read hy word processing, 
desktop publishing and spreadsheet programs (no typist 
can equal 1200 words per minute or our industry 
leading accuracy). So you can integrate the information 
into your own work, ready in moments for re¬ 
visions, retrieval and E-mail. Call us for details. 



CALERA 

■ceocNtriON it^tehs 


For A FREE Full-Working Evaluation Copy Of WordScan Plus And Tke Nearest Dealer Location Call (800) £>44-/0& l 

CaJera Rmc^nition Systems 475 Potmu Aw,, Sunnyvale, CA 9 4056 Outside USA ( 408 ) 7204)999 FAX ( 408 ) 7 20 - 1330 © 1992 Recognition Systems. 

(Tibia® is a registered trademark and WordScan TB is a trademark of Calera Recognition Systems, I nc. All utiier produels and brands are property of their respective tradem iirb holders. Offer valid in USA only. 
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You can easily annotate charts with text 
and graphics once you’ve created them. 
Excel provides the standard line, circle, 
and box drawing tools along with tools 
for improving the appearance of your 
type. We managed to change the colors 
of the bars in our sample chart, some¬ 
thing few of the other spreadsheets 
reviewed allowed us to do. 

Another innovation is Excel 1 s Toolbar. 
Like Lotus's Smartleons, this graphical 
bar lets you access certain commands or 
procedures with a single click of the 
mouse. To specify type styles, make 
other formatting choices, or access Auto¬ 
sum, for instance, you just click on the 
appropriate Toolbar icon. 

In addition, Excel has the unique abili¬ 
ty to change the value of a spreadsheet 
cell when you alter its value while ere- 
ating a chart. Pressing the Control key 
(the program's command key) and 
clicking on a bar or data point, brings 
up a handle that you can grab and move. 
As you work, the updated value is dis¬ 
played in the upper-left corner of the 
spreadsheet. This technique has limita¬ 
tions, however. First, not all charts may 
be manipulated. In particular, we 
couldn't directly manipulate 3-D charts. 
Second, if a chart element is linked to a 
cell containing a formula, you must be 
ready to tell Excel which cell in the for¬ 
mula to change to get the new value. 
Excel then uses its built-in Solver to 
compute a new result. 

What Excel lacks in speed it makes up 
for in features. The program provides 
access to external databases through 
Apple's Data Access Language for the 
Macintosh. This arrangement gives you 
access to Sybase, Ingres, Rdb, Informix, 
Oracle, and dBase data, and you don't 
need to learn a complex data query lan¬ 
guage to use DAL. Excel provides inter¬ 
active dialog boxes in which you can 
specify which fields to extract and then 
attach simple search criteria to each field. 
Advanced users may perform sophisti¬ 
cated database searches using SQL, and 
all DAL functions are available through 
macro commands. 

Another of the program’s advanced 
functions is Solver. This feature, which 
is similar to Lotus 1-2-3’s Solver, lets 
you specify the result you want and 
then solve for the input to generate 
that result. You provide Solver with 
a target result, several starting inputs, 
and a number of constraints—cells 
that must remain within a particular 
range, for instance. When you start 
Solver, it repetitively recalculates the 
spreadsheet until all your specified con¬ 
ditions are met. 


Working with large spreadsheets? Have 
too much information to fit on the screen? 
Try using Excel's outlining function. Out¬ 
lining lets you define up to seven levels of 
indenting on your spreadsheet. You can 
collapse and expand outlined rows and 
columns to hide and display information. 
This simplifies your spreadsheet organiza¬ 
tion and allows you to quickly move 
around in large amounts of information. 

For working within large networked 
groups. Excel provides integrated 
Microsoft Mail support, which lets you 
send and receive spreadsheets and charts. 
You also can take advantage of a cus¬ 
tomized installation pro-gram that allows 
you to select which additional features of 
Excel to install: tutorial, help, equation 
solver, database access, and macro 
library. The full installation requires 
roughly 3 MB of disk space. 

The sheer number of features available 
in Excel for the Macintosh might have 
made it intimidating, but Microsoft has 
managed to fashion a program that’s 
easy to use. If you're familiar with the 
basic operation of a spreadsheet, you’ll 
have no problem learning this complex 
package. It doesn't have all the graphical 
whizbang of Wingz, but its learning 
curve is a gentle knoll compared to 
Wingz' precipitous climb. 



QUATTRO PRO 3.0 

FOR DOS 

Borland International's outstanding entry 
in the spreadsheet domain offers bells 
and whistles at hurricane force. With 
Quattro Pro 3,0, the company apparently 
was determined to offer more ftinctions, 
performance, and presentation effects 
than most other spreadsheets around. 
This is a product that delivers. If you 
need powerful visuals to gel your finan¬ 
cial message across, you'd be wise to 
take a close look at Quattro Pro. 

Despite advanced linking and consolida¬ 
tion features, the ability to annotate any 
portion of a graph, 24 slide-show transi¬ 


tion effects, built-in sound effects, banner 
printing across continuous paper—not to 
mention many more features that make 
data manipulation and windowing easier 
to use and documents and presentation 
materials easier to prepare—Quattro Pro 
is economical on memory, Borland’s dis¬ 
tributed memory allocation system called 
VROOMM (Virtual Runtime Object-Ori¬ 
ented Memory Manager) makes it possi¬ 
ble to take advantage of all these features 
on an 8088-based system with 512 KB of 
memory. And the program is Windows 
compatible. 

It's a joy to work within the Quattro Pro 
environment, with its slick Windows-like 
buttons and 3-D graphical interface. Or, if 
you prefer, you can work with classic 1- 
2-3-like pull-down menus. Either way, 
Quattro Pro provides a fully integrated 
WYSIWYG display and screen preview 
that shows on-screen exactly what you’d 
get in print—in portrait or landscape 
mode. Quattro Pro even has a Zoom fea¬ 
ture that lets you increase the amount of 
information displayed by up to 200 per¬ 
cent or decrease it to 25 percent. What is 
more, you can toggle between a chart and 
a spreadsheet with a single keystroke. 

Creating graphs is extremely fast. But it 
can seem complex because Quattro Pro 
offers so many options you might think 
you are working in a drawing package 
thaL just happens to have spreadsheet 
capability. Using the program's Annota¬ 
tor to change the appearance or color of 
graphs is interactive and Windows-like. 
With a 16-color palette and 12 tools from 
which to choose, Quattro Pro packs near¬ 
ly all the power of a graphics package. 

When it comes to graphics versatility, 
drawing features, and graph type, Quat- 
Iro Pro oulperforms all the other DOS 
programs we looked at. You get 10 types 
of two-dimensional graphs and five 
kinds of 3-D graphs, but unlike Wingz, 
the program cannot do polar and contour 
graphing. 

You can link graphs to more than one 
spreadsheet or insert them directly into 
your worksheet. Although the initial 
graph is displayed in black and white, 
you can drop in color or fill patterns by 
making selections within the Graph 
Overall menu. The options you select do 
not remain checked when you return to 
the menu. 

If you are looking for the most versa¬ 
tile, integrated spreadsheet and graphics 
package available today for DOS 
machines—and you want powerful link¬ 
ing capability, analytical tools, and data 
consolidation as well as plenty of pre¬ 
sentation and publishing punch—Quattro 
Pro should be near the top of your list. 

Continued 
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Borland ranked best 
Quattro Pro beats Lotus 1-2-3 


Two recent industry studies objectively confirm the facts: Customers 
rank Borland best among software companies, and Quattro* Pro out¬ 
performs aU Lotus® spreadsheets, 

Borland: The technology leader. 

Buying software shouldn't be an act of blind faith. Before purchasing 
your next spreadsheet, take a hard look at the company behind it 
Bigger is not better! 

Because Borland is smaller than our competitor, we work smarter, 
we try harder, and it’s paying off: Borland was just ranked “Best 
Application Software in Customer Satisfaction, in Small and Medium 
Sized Businesses/’ in the prestigious J.D. Power and Associates survey. 
Who would you rather buy your next spreadsheet from? 


J.D. POWER AND ASSOCIATES 

APPLICATION SOFTWARE 
CUST OMER SAT ISFACTION INDEX 8 " 

C TnORLANa ^ 

2 . WORD PERFECT 

3. CLARIS 

4. ALDUS 


5. MICROSOFT 



Quattro Pro: The standard of excellence. 

InfoWorld reviews confirm what more than one million PC users 
already know: Quattro Pro is the best DOS spreadsheet that money 
can buy. Better than any Lotus spreadsheet including their recently 
released version 2.3, 
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Just check out the InfoWorld 
review results below. Quattro Pro 
wins in comparison to Lotus 1*2-3® 
hands down in InfoWorld and 
with more than 1,000,000 
enthusiastic users. 
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W don't blame Lotus for trying 
to underplay ratings such as these, 

hut dearly Quattro Pro is more powerful. It has better graphics, 
better capacity, better macros, better consolidation and linking, 
and much more! 


Borland and Quattro Pro: The obvious choice. 

Company for company, product for product, the choice is dear. 

Join more than a million users and upgrade to Borland's Quattro Pro 
today! If you own any version of Lotus 1-2-3, for only $129^ we’ll 
rush you your own copy of the best spreadsheet from the best 
company. 


See your dealer or call 1-800-331-0877 now! 
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BORLAND 


Software Craftsmanship 


-- 1 1991 JJ). Power and Associates Computer End User Safelaclkm Study Plwse 1. Mice Based Smal In Medium Sired Businesses*.™ Response from Business End Users at 1,784 business sites. Small In medium seed 

CODE: MJ64 | businesses: were based an uffico sites with between 1 and 499 employees. J.D. Power ard Associates is a service marft nl J.D. Power and Associates. Borland is a registered trademark of BnrlaM inter national, Inc 

CogynQtit * 1991 Borland International, Inc. AH rights reserved Quartan is a registered bademark of Borland International, Inc. Pricing is ai MS doflafs DUp good in U.S. and Canarti only Desfcr prices may wary. Bl 1429A 
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The package has achieved a level of per¬ 
formance that few spreadsheet applica¬ 
tions can aspire to. Too bad Borland 
hasn’t released a Macintosh version. 

Just as we were wrapping up this BYTE 
Lab Product Report, Borland sent us a 
“pre-beta” version of its anticipated 
Quattro Pro for Windows. Since it’s not 
yet a shipping program, we won’t dis¬ 
cuss its benchmark performance, but we 
can talk briefly about its salient features. 

Quattro Pro for Windows has a very 
intuitive user interface that makes it easy 
to control spreadsheet functions. Context- 
sensitive Menus-On-Demand give you 
menu selecdons for any object on-screen 
(e.g., a title, page tab, cell, or graph) sim¬ 
ply with the click of the right mouse but¬ 
ton. The Speedbar provides customizable 
icons, context-sensitive buttons that auto¬ 
matically change with the function cur¬ 
rently being executed; for example, the 


Graph Speedbar pops up when you are 
working with graphics. PowerButtons, 
which you click on 10 run macros, can be 
placed anywhere on the screen. 

Multiple spreadsheets can be linked 
into “notebooks,” A notebook file can 
hold up to 256 pages, each of which can 
be named. Notebook windows can be 
tiled, stacked, or overlapped, with each 
page accessible by merely clicking on 
[he notebook tabs. 

Borland has maintained the stunning pre¬ 
sentation graphics capability that is the 
trademark of Quattro Pro 3.0 with slide- 
show functions (including a light table for 
sorting slides), special effects (e.g., gradi¬ 
ent washes and bit-mapped images), and 
drawing tools. Quattro Pro for Windows 
can import an incredible eight different 
graphics file formats, including TIF. 

Borland’s competitors have their eyes 
looking out for this project. They should. 


The Benchmarks 


W hether or not your primary 
concern is high-quality graph¬ 
ics, spreadsheet performance 
always is an issue. With that 
in mind, we put each of the packages 
reviewed here through a rigorous 
series of tests. (See the graphs for 
results). We benchmarked the DOS 
and Windows packages on a Compaq 
3S6/20 with 6 MB of memory, a 387 
math coprocessor, and an ATI Graph¬ 
ics Accelerator VGA driver (1024 by 
768), We ran the DOS programs under 
DOS 5,0 and the Windows packages 
in Windows 3,0’s Standard mode. 

The Macintosh packages were given 
a workout on an 8 MB Macintosh llfx 
running System 7.0. We loaded a 16 
KB disk cache and initially turned off 
virtual memory and 32-bit addressing 
features. After completing the Macin¬ 
tosh benchmarks, we enabled Virtual 
Mode and 32-bit addressing. All three 
Mac programs were run simultane¬ 
ously with Microsoft Word 4.0. We 
switched among all die programs ran¬ 
domly and noted when programs 
were being reloaded from disk. We 
found no problems with any of the 
programs running in this mode. 

The benchmarks involve slightly 
modified versions of spreadsheets 


used in previous BYTE Lab analyses. 
The Mathmix test recalculates a work¬ 
sheet of 400 rows by 127 columns. 
Each cell is the result of a basic math 
operation (addition, subtraction, multi¬ 
plication, or division) applied to the 
first lwo cells in its column. The result 
measure a package’s speed at per¬ 
forming basic operations. Two tests 
based on the familiar Savage formula 
measure performance with floating¬ 
point operations and deeply nested 
formulas. The first. Load Savage, 
times the loading of a 320-row by 
100-column spreadsheet from disk. 
Recalc Savage measures the time to 
recalculate that same worksheet. 

A test to determine whether a 
spreadsheet program recalculates all 
the cells in the worksheet when a 
change is made, or only the cells 
affected by the change, rounds out 
our suite. This test worksheet is a 
320-row by 100-column block of sim¬ 
ple formulas. All the cells in the 
worksheet have calculations based on 
a single key. A second key is linked 
to only 800 of the cells. Tf the spread¬ 
sheet program performs minimal 
recalculation, the time differences 
between changing the two keys is 
noticeable. 



CA-SUPERCALC 5.1 

FOR DOS 

CA-SuperCalc is an example of a per¬ 
fectly competent spreadsheet program 
that has fallen by the wayside because it 
hasn’t kept up with its competitors in the 
race to incorporate presentation Features, 
Still, at $149, SuperCalc delivers sub¬ 
stantial spreadsheet power. You can load 
up to 255 worksheets at one time—pro¬ 
vided you have sufficient memory—and 
perform block calculations across work¬ 
sheets in true 3-D style. The package 
also boasts strong statistical features, a 
minimal recalc opiion, and an adequate 
macro language. Despite its strengths, 
SuperCalc lacks the pizzazz of today’s 
slick WYSIWYG spreadsheets. 

The package uses the familiar Lotus 
1-2-3 menu structure, but the interface can 
get confusing at times. The command line 
builds a command sequence as you make 
menu choices; for instance, the 
sequence/ /Global, Graphics, Devic 
e shows up on the command line as you 
select menu options to install a plotter. The 
command sequence serves no useful pur¬ 
pose and ends up getting in your way. And 
if you’re accustomed to navigating spread¬ 
sheets using a mouse, you may be put off 
by SuperCalc’s lack of mouse support, 

SuperCalc does, however, let you load 
multiple spreadsheets into memory and 
then link them, or you can set up a single 
spreadsheet file with multiple pages. With 
a multipage spreadsheet, you can reference 
cells on a different page by prefacing the 
cell address (referred to as the named 
range) with the proper page number. You 
also can do operations such as sums or 
averages across pages. These are Super- 
Calc’s strongest features. Ample data anal¬ 
ysis functions including matrix operations, 
frequency distribution, and multiple 
regression analysis strengthen the package. 

When it comes to output capability, 
SuperCalc has the high-end features you 
expect, but it simply can’t match the 
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For sheer loading speed t Lucid 3-D (DOS), Wingz (Windows), and Resolve (Macintosh) all lake top honors . The Savage 
Reeafc test shows the maximum floating point recalculation speeds are exhibited by 1-2-3 v 2J ( DOS), Wingz (Windows), 
and a tie between Resolve and Wingz (Macintosh), The MathMix integer math recalculation test highlights Lucid 3-D 
(DOS), Excel (Windows), and a three-way tie among Excel, Resolve, and Wingz on the Macintosh, 

All the spreadsheets, with the exception of Wingz and Resolve, demonstrate their ability to perform minimal 
recalculations . 


aesthetics or flexibility of the graphical 
spreadsheets such as Wingz and Excel, 
You can’t edit graphics on screen nor 
place them in your spreadsheet. The pro¬ 
gram also lacks special annotation fea¬ 
tures. For the most part, you must build 
graphs manually, by cycling through var¬ 
ious options and filling in the informa¬ 
tion required. After selecting a graph 
type, you invoke the Chart Data menu 
and Fill in the ranges tor each set of data 
in your chart. You can do this by simply 
typing in a range, such as B2:B6, or by 
pressing a function key and specifying a 
range using the cursor keys. Another 
menu option lets you select titles, axis 
labels, and legends. Formatting control 
includes color, fonts, point sizes, justifi¬ 
cation, and more. However, since you 
have to retreat to the View menu option 
to look at your results, it can get tedious 
if, after a few tries, the chart still doesn’t 
look the way you think it should. 

Control over publishing features is like¬ 
wise hampered by the lack of a WYSI¬ 
WYG interface. Report building follows 
the same process as graphing. You start 


by selecting a destination for your report. 
Then, you define the range from the 
/Output,Printer,Range menu option, and 
select output options from the 
/OutpuLPri liter,Options menu. You have 
complete control over margins, orienta¬ 
tion, spacing, borders, as well as headers 
and footers. A preview option lets you 
check the output before you print it. 

SuperCalc still is a contender, especial¬ 
ly given its low price. However, it seems 
antiquated when compared against 
spreadsheets with desktop publishing 
capability. And its performance does not 
make up for this shortcoming. It finished 
dead last on the Mathmix benchmark, a 
test of basic mathematical calculations. 

If you're looking for that special edge 
when producing reports from a spread¬ 
sheet, you won't get it from SuperCalc. At 
least not right now. Computer Associates 
International has a Windows version in 
the works, however. That edition should 
be more visual and intuitive than the DOS 
version, and if it's priced as low as Super- 
Calc* it will find a following as budget¬ 
conscious PC users migrate to Windows. 
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LUCID 3-D 2.5 

FOR DOS 

Lucid 3-D 2.5 is unique among this crop 
of spreadsheet programs in that you can 
use it as a standard DOS program or as 
a TSR utility. The software comes in 
three segments: Lucid itself, a file-con¬ 
version utility, and a graphing utility. 
Once you load the graphing and file- 
conversion utilities into memory* you 
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SPREADSHEETS 



COMPANY INFORMATION 


Borland International 

1800 Green Hills Rd. 

Scotts Valley, CA 95066 
(408) 438-8400 
fax: (408) 439-8050 

Circle 1421 on Inquiry Cord. 

Claris Corp. 

5201 Patrick Henry Dr. 
Santa Clara, CA 95052 
(408) 727-8227 

Circle 1422 on Inquiry Cord, 


Computer Associates 
International, Inc* 

711 Stewart Ave. 

Garden City, NY 11530 
(800) 645-3003 
Tax: (516) 227-3927 
Circle 1423 on Inquiry Cord. 


Informix Software, Inc. 
4100 Bohannon Dr, 

Menlo Park, CA 94025 
(800) 331-1763 
fax: (415) 926-6593 
Circle 1424 on Inquiry Cord. 

Lotus Development Corp. 
55 Cambridge Pkwy. 
Cambridge, M A 02142 
(800) 343-5414 

Circle 1425 on Inquiry Card. 


Lucid Corp. 

101 West Renner Rd, 
Dallas, TX 75082-2017 
(800) 967-5550 
fax: (214) 994-8103 
Circle 1426 on Inquiry Cord. 

Microsoft Corp. 

I Microsoft Way 
Redmond, WA 98052 
(206) 882-8080 
fax: (206) 936-7329 
Circle 1427 on Inquiry Card. 


can access them directly from the Lucid 
3-D menu. Loading all three compo¬ 
nents of the package into memory con¬ 
sumes quite a bit of RAM, though. In 
one sample installation, we saw the 
number of bytes free plummet from 
541,104 after DOS 5,0 was booted to 
227,184 after all three program modules 
were loaded, (The order m which the 
programs are loaded is not important.) 
Lucid 3-D also provides the ability lo 
unload the utilities, so you can free up 
memory when you are not using the 
product's advanced functions. 

Creating our sample graph was simple: 
We just selected a range and then select¬ 
ed the Graph menu option. Lucid cannot 
create embedded graphs; it can only 
show a separate full-screen chart. It 
does, however, provide support for all 
common chart types: bar, line, 3-D, pie, 
area, scatter, and so on. Although Lucid 
3-D provides support for scaling and 
fonts, it lacks color control. Nor does it 
let you annotate a spreadsheet with text 
or graphics. 

Lucid 3-D had difficulties converting 
our example and benchmark worksheets 
from Lotus 1-2-3 WK1 format. 
Although all the numbers were convert¬ 
ed, simple formulas and absolute cell 
references were not. We had to enter 
each of these in our worksheets manual¬ 
ly. Lucid was the only spreadsheet we 
tested that had this difficulty. The single 
user's manual that comes with the pack¬ 
age provided no clue to why we 
couldn’t satisfactorily load and convert 
our WK4 worksheets. 

Besides being a TSR. Lucid can lay 
claim to being one of the earliest spread¬ 
sheets to support 3-D linking. Although 
we are not focusing on this capability in 
here, it is an unusual feature to find in 
such an inexpensive program. 

If you are looking for a presentation- 


quality spreadsheet. Lucid 3-D is not a 
strong choice. However, if you typically 
work with small- to medium-size 
spreadsheets and need 3-D linking, then 
it is hard to beat Lucid 3-D for cost and 
performance. 
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WINGZl.lA AND RESOLVE 

FOR THE MACINTOSH 

Informix’s Wingz presents a uniform 
user interface across several platforms: 
Macintosh, Microsoft Windows, OS/2 
Presentation Manager, and OSF/Motif 
and Open Look under Unix. It also offers 
a uniform scripting language that you 
can link to user-defined buttons and text 
fields. There is another interesting wrin¬ 


kle, as well: Informix has licensed its 
basic Wingz product for the Macintosh 
to Claris Corp., which has incorporated it 
into a spreadsheet called Resolve. 
Because Resolve, Wingz for the Macin¬ 
tosh, and Wingz for Windows are essen¬ 
tially the same product, it is difficult to 
review them separately. 

On any platform, Wingz is a consum¬ 
mate performer: Both the Macintosh and 
Windows versions were significantly 
faster than the competition for most 
operations. Unfortunately, however, 
Wingz does not perform minimal recal¬ 
culation; it always recalculates the entire 
spreadsheet. Consequently, the other 
packages did better when only portions 
of spreadsheets required recalculation. 

Although Wingz presents a uniform 
interface on all platforms, the Macintosh 
and Windows versions provide sufficient 
subtle changes to make each conform to 
the conventions of its environment. The 
one area for which this is not true is 
interactive help. Wingz provides a pro¬ 
prietary help system, and although this 
system is easy to use, it doesn’t work as 
you’d initially expect a Macintosh or 
Windows help system to work. Of 
course, the up side to this is that folks 
who use Wingz on both platforms will 
have the pleasure of working with a con¬ 
sistent help system, 

Wingz is a tried-and-true performer on 
the Macintosh. Although Informix hasn’t 
updated the program since 1989, our 
experience indicates that this isn't a 
shortcoming: Nothing needs fixing. The 
package contains two spreadsheet ver¬ 
sions: The first is a general 68000-based 
version; the other is optimized for the 
68020, The 68020-specific version of 
Wingz ran flawlessly under System 7.0, 
even with full 32-bit addressing and vir¬ 
tual memory active. That qualifies it as 
System 7.0-compatible, but, as an older 
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program, it is not 7.0-aware. If you like 
Wingz but require System 7.0 features 
such as Publish and Subscribe, you 
should probably look at Resolve— 
Wingz’ computational engine hooked to 
an updated interface—or Excel or the 
new Lotus 1-2-3 for Macintosh. 

System 7.0-aware Resolve provides 
support for such advanced features as 
Publish and Subscribe and Bubble Help. 
Our benchmarks show that Resolve's 
throughput is comparable to Wingz\ 
although Wingz always manages to win 
by a hair. Our decision to evaluate the 
68020-specific version of Wingz may 
account for the slight speed difference. 

One unique feature the three packages 
share is a pop-up window that appears 
when you move the scroll bars to navi¬ 
gate the spreadsheet. This window dis¬ 
plays your position in the spreadsheet as 
you move the thumb of the scroll bar. If 
you frequently work with large spread¬ 
sheets, this feature alone makes any of 
the three programs worth the investment. 

Generating the sample 3-D chart was 
slightly more intuitive in Resolve than in 
Wingz, That’s because Claris has 
reduced the amount of information on 


the screen by eliminating some icons 
from the icon palette and replacing them 
with menu commands. Differences also 
exist in regard to charting procedures, 
though these are largely superficial. 
Resolve displays the chart as soon as you 
select the Make Chart menu item. 
Wingz, on the other hand, requires you 
to select a location and size before you 
can display a chart. All three packages 
let you move and resize charts, however. 
Initial chart generation takes seconds, but 
you probably will spend 10 or 20 min¬ 
utes fine-tuning the location of headings, 
labels, and ancillary text. 

Drawing and labeling tools are avail¬ 
able for annotating a chart with text, cir¬ 
cles, boxes, lines, and arcs. However, 
you must use the Group option to associ¬ 
ate the annotations with the chart. Other¬ 
wise, the added text and graphics will 
stay behind when you move the chart. 

The three products support approxi¬ 
mately two dozen chart styles, ranging 
from simple bar charts to sophisticated 
contour and polar graphs. Limited color 
support is provided; you can change die 
grid and base colors but do not have any 
control over the color of individual bars. 


In addition to simple graphics and text 
annotation. Resolve and Wingz offer the 
ability to embed familiar control objects 
such as buttons, boxes containing text, 
and dialog boxes in a worksheet. But¬ 
tons allow you to construct an interac¬ 
tive interface to your spreadsheet. You 
may draw buttons anywhere on the 
spreadsheet and attach them to scripts. 
Dialog boxes may be used to retrieve 
information, which you then can incor¬ 
porate into the spreadsheet. You may 
designate text boxes as locked or permit 
editing of the text, and you can do 
search and replace, check spelling, or 
add a scroll bar so that you can move 
around a text box more quickly. All 
these features taken together mean that 
you can create an interactive interface 
through which the user enters data and 
receives results, while the spreadsheet 
doing the calculations remains hidden 
from view. 

The programs' HyperCard-style script¬ 
ing language, in addition to offering 
standard calculation and program con¬ 
trol functions, can respond to events 
such as mouse clicks and movement, the 
opening of a new spreadsheet or the 
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Design & Layout 
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• Multi-sheet, design-oriented database 

• Fast, graphical library browsing 

» Top-Down hierarchy with back-annotation 

• Automatic gate and pin Assignment 
Search and query functions across all sheets 

• Context sensitive cursor for copy, move, delete 
> On-line logic checking across entire database 

• 1000 sheet schematic capability 


A Full SMT support both top & bottom 
A Intelligent copper pour and edit 
A Curved trace and polygon support 
A Automatic thermal relief generator 
A T-Routing and automatic track mitering 
A Real-dme checking with interactive routing 
A Full design rules checking to +10 micron 
A 32,000 IC design capability 
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changing of an old one, and spreadsheet 
recalculation. One of the scripts includ¬ 
ed in the packages, for example, shows 
how to update a spreadsheet cell while 
the processor is idle. Other scripting 
features include the ability to create dia¬ 
log boxes, respond to dialog boxes, and 
create new menu items. 

Another of Wingz’ helpful functions is 
its ability to call external functions writ¬ 
ten in languages such as C or Pascal. 
This allows Wingz to perform special¬ 
ized, complex calculations and even 
interface with hardware data-acquisition 
systems. 

Resolve requires 2 MB of disk space 
for a basic installation and 5 MB with 
examples. Wingz requires approximate¬ 
ly 2 MB for a basic installation and 
another 630 KB for the program’s tuto¬ 
rial and samples. 

Calculate Summary 

In the DOS world, picking a spreadsheet 
has become a tough call. Quattro Pro and 
Lotus 1 -2-3 release 2.3 are extraordinary 
packages: they do things on low-end 
machines with limited memory that most 
other software companies only dream of. 


Both are highly graphical programs that 
prove you don't need a full-blown GUI 
to look good. 

In the Windows realm. Excel, Lotus 
L2-3, and Wingz all take full advantage 
of the graphical environment and pre¬ 
sent you with an intuitive, attractive 
interface that masks complex opera¬ 
tions. Wingz is appropriately named; 
when put to the lest, it soars past Excel 
and Lotus 1-2-3. All three are strong 
contenders if you need a spreadsheet 
with one foot in the Windows environ¬ 
ment and another in the Macintosh 
world. 

In the Macintosh environment, Claris’s 
Resolve is a hands-down winner for 
general performance and presentation 
capabilities, its ease of use, price, and 
support for System 7,0-specific features 
put it ahead of the pack. Microsoft 
Excel simply cannot be beaten for fea¬ 
tures. If you need all the bells and whis¬ 
tles, access to external databases, and 
the ability to solve multivariable prob¬ 
lems, then Excel is a must-have. The 
prize for the most graphical functions as 
well as the best performance goes to 
Wingz, an excellent product with a 


steep learning curve. Wingz also merits 
consideration for its ability to run on 
Macs and Windows systems, Lotus 1-2- 
3 is the spreadsheet to have if you work 
in a shop that's committed to 1-2-3 on 
DOS machines but also has Macs; its 
cross-platform capabilities, particularly 
its file sharing prowess, gives it a sig¬ 
nificant edge. 

While the competition in the spread¬ 
sheet market has resulted in better pro¬ 
grams, it makes buying recommenda¬ 
tions and decisions much more difficult. 
Gone are the days when you could just 
walk in and say, ’’Give me Lotus,” Pick¬ 
ing the right spreadsheet program is no 
longer as easy as 1 -2-3. ■ 


BYTE Lab editor Raymond GA Coti is 
continuing his 15-year love affair with 
computers as tools and toys . He has 
extensive experience as a software 
developer and designer of interpretive 
languages and user interfaces, David 
L. Edwards is a consulting editor for 
the BYTE Lab . You can reach them on 
BIX as fi rgacote' J and “dedwards,” 
respectively , 
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DATA COMPRESSION LIBRARIES™ 

PKWAREs® Data Compression Libraries™ allow software developers to add data compression 
technology to software applications. The application program controls all the input and output 
of data allowing data to be compressed or extracted to or from any device or area of memory, 

• All Purpose Data Compression Algorithm Compresses Ascii or Binary Data Quickly with 

similar compression achieved by the popular software, however the format used by 

the compression routine is completely generic and not specific to the PKZIP file format. 

• Application Controlled I/O and memory allocation for extreme flexibility. 

• Adjustable Dictionary Size allows software to be fine tuned for Maximum Size or Speed. 

• Approximately 35K memory needed for Compression, 12K memory needed for Extraction. 

• Compatible with most popular Languages: C, C+ +, Pascal, Assembly, Basic, Clipper, Etc, 

• Works with any 80x86 family CPU in real or protected mode, $295.00 

• No runtime royalties. 

RUNNING OUT OF EXPENSIVE DISK SPACE? 


can help! compresses your files to free up disk space and reduce modem 

transfer time. You can compress a single file or entire directory structures with a single 
command. Compressed files can be quickly returned to their normal size with 

Software developers can reduce the number of diskettes needed to distribute their product by 
using . Call for Distribution License information, 


The included utility lets you store 

compressed files as a single self-extracting 
.EXE files that automatically uncompresses 
when run. Only $47.00 
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... But The Best Reason is the Aox MicroMASTER 
Compatible Upgrade to 386" and 486' Technology 



Features of the MicroMASTER: 

^ Easy one-step installation— 

no tfups to pull or drivers to install 

Supports up to 16MB of 32-bit 
memory onboard 

Runs new generation S63S6-based 
operating systems and applications 

^ Compatible with IBM PS/2 models 
50, 50z, 55SX. 60, 65 T 70.80.90 and 95 

For funiter information on the Aox 
MicroMASTER 386,486 or our other fine 
upgrade products, call us toll-free at: 

1 • 800 * 232*1269 



If you bought your 16- or 32-bit PS/2 for its 
advanced bus architecture, congratulations... 
because now, Aox MicroMASTER cards let you 
upgrade all your original PS/2s to the processor 
and memory level you need today. 

A Fast, Reliable Way to 386 and 
486 Performance and Compatibility 

The MicroMASTER 386 and MicroMASTER 
486 are BUS MASTER adapter cards that simply 
plug into any slot of a MicroChannel-based 
PS/2. The MicroMASTER takes control of the 
bus and turns your 286- or 386-hased system 
into a 386“ or 486-based powerhouse! 

Your new 32-bit architecture opens up 
a new window to DOS 5.0™ OS/2™ Windows 3.0™ 
DESQview 386™ and UNIX™ to name a few. 

And the MicroMASTER has more than enough 
power to serve as your platform for office auto¬ 
mation, database management, file server 
applications and software development. 


DOS Lotus 1*2*3 


15 30 45 60 75 SO 



DOS Paradox 3.5 

15 3D 45 CO 75 DO 



Windows AmiPro 1.2 

ID 20 30 40 SO 60 



Benchmarks shown in these charts are based on real 
world applications, taking Iris account CPU. memory, 
disk, and video performance. Smaller numbers 
indicate- hfgher performance. 



MicroMASTER 

486 Totten Pond Road, Waltham, Iftasuchusette 02154 1817) 830-4402 FAX: [617) 8904445 

The High-Performance BUS MASTER That Upgrades Your PS/2 to 386 or 486 Power. 
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SOFTWARE 


Raising the Ceiling: 

Nine Memory Managers for Today’s Processors 

BARRY NANCE 


T he PCs of today are generally bur¬ 
dened with stacks of TSR utilities, 
drivers for nonstandard devices, 
and links to other systems through net¬ 
work software. These all take up mem¬ 
ory, and, traditionally, they're shoe¬ 
horned into that 10-year-old bugaboo, 
the 640-KB DOS application area. 

New processors bring the ability to ad¬ 
dress more than the 8088's 1 MB of 
memory, along with silicon for manag¬ 
ing that extra memory. As a result, you 
can move around blocks of memory in 
the address space so that they can appear 
anywhere, in any order. By deftly mov¬ 
ing memory around, it’s possible to move 


ACTION SUMMARY 


■ WHAT DOS MEMORY MANAGERS 
DO 

Memory managers use the 
advanced capabilities of late- 
model Intel CPUs to make more 
memory available to DOS 
applications, 

■ LUCES 

You often wind up with over 620 
KB of conventional memory by 
using one of these products, even 
with bulky IAN drivers installed, 

■ DISLIKES 

Memory managers can be 
difficult to configure, 

■ RECOMMENDATIONS 

Use 386Mox (or BlueMax, if you 
have a PS/2}. 



TSRs, drivers, and other resident soft¬ 
ware out of the 640-KB space, freeing 
more memory for DOS applications. 

In this review, Fll examine nine util¬ 
ities that tap into the memory manage¬ 
ment features of 286, 386, and 486 pro¬ 
cessors, and some specialized memory 
management chips, to give DOS applica¬ 
tions more room. In addition, I found two 
inexpensive shareware memory manag¬ 
ers that may be just right for you (see the 
text box “The Shareware Side” on page 
244). If you're running DOS on a late- 
model PC that has some extra memory, 
you should probably use one of these 
programs. 

The Test-Bed 

The nine memory managers I put under 
the microscope are 386Max 6.0 and 
BlueMax 6.0 from Qualitas, QEMM- 
386 6,0 from Quarterdeck Office Sys¬ 
tems, Dynamic Memory Control 3.0 
from AdJersparre & Associates, Memory 
Commander 2.11 from V Communica¬ 
tions, Maximizer 3.3 from SoftNet Com¬ 
munication, NetRoom 2.01 from Helix 
Software, and QMAPS 2.0 and UMB 
Pro 2.0 from Quadtel. 

To test these products, I used several 
computers in a variety of configurations. 
Two notebook computers took part: a 
Bitwise Designs 33-MHz 386 and Com- 
puAdd's Companion SX, a 20-MHz 
386SX. Both had 4 MB of RAM and ran 
DOS 5.0. The desktop units in the test 
were a Gateway 2000 386/33 with 16 MB 
of RAM, an IBM PS/2 Model 70 with 6 
MB of RAM, and an IBM PS/2 Model 80 
with 5 MB of RAM. I put all the ma¬ 
chines on a NetWare LAN. I used Xir¬ 
com Pocket Token Ring adapters with 
Xircom's SMARTIPX.EXE on the Bit¬ 
wise and CompuAdd notebook systems; 


SMARTIPX is 192 KB but whittles itself 
down to 9 KB of resident code—a good 
test for these memory managers. 

If you're not familiar with the stan¬ 
dards, acronyms, and buzzwords associ¬ 
ated with DOS memory managers, you'll 
want to scan the definitions in the text 
box “DOS Memory Management Glos¬ 
sary” on page 242. 

3S6Max 6.0 and BlueMax 6.0 
One of the most full-featured of memory 
managers, 386Max uses all the docu¬ 
mented (and many undocumented) tricks 
to give you more conventional memory. 
Its MAXIMIZE configuration utility 
automatically discovers the combination 
of device drivers and TSRs that fit best 
into upper memory, making 386Max 
easy to install. 

386Max used its FlexFrame feature to 
load SMARTIPX.EXE into upper mem¬ 
ory. FlexFrame borrowed some memory 
and temporarily disabled the EMS page 
frame to load the I92-KB executable 
file. Once SMARTIPX shrank to its 
9-KB resident size, 386Max returned the 
unused memory to its previous state. 
DOS 5.0 by itself couldn't load SMART¬ 
IPX into upper memory. 

Included with 386Max is ASQ, a com¬ 
puter configuration and memory-usage 
analysis program. You can use ASQ if 
you're curious about your computer; you 
don't need it for the normal operation of 
386Max. 

Of the utilities I evaluated, 386Max 
provides the most types of interfaces to 
expanded and extended memory. With 
386Max, you get support for EMS 4.0, 
Extended Memory Specification (XMS), 
Virtual Control Program Interface 
(VCFI), DOS Protected Mode Interface 
(DPMI), and Virtual Direct Memory 


240 BYTE* MARCH 1992 











DOS MEMORY MANAGER FEATURES 


Of the II memory managers tested, only three—386Max, BlueMax, and QEMM-386—can have TSRs larger than 
available memory and automatically allocate TSRs. (• — yes; O — no; N/A — not applicable; NS — no support.) 
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Access Services (VDS). In addition* 
386Max supports the instancing of TSRs 
in DOS sessions under 386 enhanced- 
mode Windows. Instancing lets you run 
multiple copies of a TSR or driver in dif¬ 
ferent DOS sessions. 

If you have a 386-based IBM PS/2* 
IBM supplied you with extra ROM BIOS 
code that can operate in protected mode. 
Under DOS* you don't need it. A sepa¬ 
rate Quaiitas product, BlueMax, is a spe¬ 
cial version of 386Max that remaps the 
ROM BIOS memory and gives you an¬ 
other 84 KB of upper memory, 

QEMM-386 6-0 

QEMM-386 is another full-featured 
memory manager. Its OPTIMIZE func¬ 
tion automatically analyzes your com¬ 
puter's configuration and memory and 
tells QEMM-386 where best to put your 
device drivers and TSRs, If you have 10 
TSRs and device drivers of varying sizes 
and want to configure by hand, you*11 
find there are 3,628,800 combinations to 
try. Better let OPTIMIZE do the work. 

The dynamic management scheme 
that 386Max calls FlexFrame has a 
QEMM-386 equivalent named Squeeze. 
Squeeze allows QEMM-386, like 386- 


Max, to bring honor to itself by loading 
the 192 KB SMARTIPX TSR into upper 
memory. 

QEMM’s computer and memory anal¬ 
ysis software, MANIFEST, is more 
complete than ASQ. As with ASQ* you 
probably won’t need MANIFEST in the 
normal course of operating QEMM. 

QEMM provides EMS, XMS, VCPI, 
and VDS support, although not DPMI. 
QEMM can also remap ROM BIOS 
memory with what it calls Stealth tech¬ 
nology. On a PS/2 with no network card 
installed, QEMM typically gives you an 
extra 96 KB of upper memory; on a 
Compaq 2Ge, it can give you 136 KB of 
upper memory to use. 

QEMM is compatible with Windows 
3.x, but it can’t instance TSRs in a DOS 
session. Like 386Max, QEMM specially 
recognizes NEAT or SCAT chip sets 
from Chips & Technologies and makes 
use of their unique memory management 
functions. 

Dynamic Memory Control 3.0 

Dynamic Memory Control (DMC) is an 
add-on for products like QEMM and 
386Max, not a competitor. With DMC, 
you can unload device drivers and TSRs 


from memory and then load new ones 
without rebooting. 

You can use DMC on device drivers 
and TSRs loaded in conventional mem¬ 
ory as well as upper memory. You may 
already be familiar with the public do¬ 
main MARK/RELEASE utilities, which 
became popular when people first began 
using TSRs. DMC goes several steps fur¬ 
ther, letting you manage TSRs in upper 
memory and letting you load and unload 
device drivers from the DOS command 
line. 1 used DMC to unload IBM 's LAN 
Support Program device drivers and re¬ 
place them with Locus Computing’s PC 
Interface device drivers so that I could 
switch from NetWare to PC Interface on 
a Token Ring LAN without rebooting. 

Memory Commander 2.11 

Other memory managers can provide 
more than 640 KB of conventional DOS 
memory—up to over 700 KB worth—but 
Memory Commander goes further. De¬ 
pending on your computer’s configura¬ 
tion, Memory Commander can give you 
up to 952 KB of conventional memory in 
which to run DOS applications., But the 
catches are numerous: You must use a 
monochrome display adapter, you can’t 
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NINE MEMORY MANAGERS 



DOS Memory Management Glossary 


conventional memory The memory 
that’s directly addressable by an Intel 
CPU in real mode. The upper boundary 
is normally the infamous 640-KB limit, 
but some memory managers raise that, 

DOS Protected Mode Interface 
(DPMI) Developed by Microsoft, 
DPMI offers functions similar to VC PI 
but enforces control over extended 
memory access, 

expanded memory Invented jointly 
by Lotus, InteL and Microsoft, ex¬ 
panded memory lets an application 
bank-switch RAM, in 16-KB blocks, 
from an Expanded Memory Specifica¬ 
tion memory card into conventional or 
upper memory. Version 4,0 of EMS is 
the most recent. On 386 and 486 ma¬ 
chines, memory managers can trans¬ 


form extended memory into expanded 
memory. 

extended memory Memory that is 
above the l-MB threshold, addressable 
only in protected mode. 

Extended Memory Specification 

(XMS) Also developed by Lotus, 
Intel, and Microsoft, this standard pro¬ 
vides a rudimentary means for DOS ap¬ 
plications to use portions of extended 
memory. 

high memory area (HMA) The 

first 64 KB of extended memory, minus 
16 bytes, beginning at the i-MB thresh¬ 
old. Through a quirk in the design of the 
286, 386, and 486 CPU chips, it is pos¬ 
sible to address these 65,520 bytes in 
real mode. 


upper memory The memory be¬ 
tween 640 KB and 1 MB. Video adapt¬ 
ers, ROM BIOS chips, hard drive con¬ 
troller ROMs, and network adapters live 
in this region, but there are “holes”— 
upper memory blocks—that some mem¬ 
ory managers can map as conventional 
memory. 

Virtual Control Program Interface 
(VCPI) memory Quarterdeck Office 
Systems and Phar Lap Software devel¬ 
oped the VCPI standard to let DOS ap¬ 
plications cooperatively share extended 
memory without conflict. 

Virtual Direct Memory Access Ser- 
vices (YDS) Another Microsoft stan¬ 
dard, VDS lets a memory manager and 
a computer’s hardware components 
share the use of the DMA controller. 


load a lot of TSRs and device drivers into 
upper memory, you can’t access EMS 
memory, you can’t use Windows, and 
you can’t have an adapter card whose 
memory address overlaps the 952-KB 
area. If you can live with these restric¬ 
tions, then you can have 952 KB of con¬ 
ventional memory. On a VGA-equipped 
computer, you can get up to 920 KB if 
you don’t use graphical applications, and 
up to 800 KB if you do use graphics. 

Memory Commander shifts and re¬ 
maps video display adapter memory, on 
the fly, as you use your computer. This 
memory is normally located just above 
the 640-KB boundary. Memory Com¬ 
mander maintains a list of applications 
internally, so it knows which video mode 
is appropriate for an application. 

Besides offering more conventional 
memory, Memory Commander has 
many of the same features as the other 
memory managers. It supports EMS 4,0, 
XMS, VCPI, and VDS; it loads device 
drivers and TSRs into upper memory; 
and it can instance TSRs within a Win¬ 
dows 3,x DOS session. However, Mem¬ 
ory Commander was unable to load 
SMARTIPX into upper memory. 

Maximizer 3.3 

If all you want to do is manage upper 
memory, and if you don’t mind a little 


manual effort to help Maximizer find 
and use upper memory blocks. Maximiz¬ 
er is a less expensive alternative to the 
other memory manager products. Dur¬ 
ing installation, you give Maximizer 
commands (op codes) to tell it which 
areas in upper memory to use. 

Maximizer can load device drivers and 
TSRs into upper memory, and it can 
make more than 640 KB available to 
your DOS applications. It couldn’t load 
SMARTIPX into upper memory, and it 
won’t give you EMS 4.0, XMS, VCPI, 
VDS, or DPMI memory. But it works 
with Windows and DOS 5.0, and it lets 
you instance device drivers and TSRs 
within an enhaneed-mode DOS session. 

Net Room 2.01 

Its name suggests that it works only on 
LANs. Actually, you can use NetRoom 
just like the other 386-based memory 
managers to load even nonnetwork driv¬ 
ers and TSRs into high memory. Net- 
Room uses the special capabilities of the 
386 CPU chip to remap upper memory 
and to provide EMS 4.0 and XMS sup¬ 
port. It does not, however, offer VCPI, 
VDS, or DPMI support. It, too, failed to 
load SMARTIPX into upper memory. 

The installation procedure is some¬ 
what more automatic than Maximizer’s, 
but it is not nearly as easy to use or as 


transparent as that of QEMM-386 or 
386Max. NetRoom’s DISCOVER pro¬ 
gram includes a text editor for making 
modifications to your CONFIG.SYS and 
AUTOEXEC.BAT files, 

NetRoom’s strength is the extent to 
which the documentation describes how 
to set up NetRoom for particular LAN 
environments, including NetWare, Ban¬ 
yan Vines, LAN Manager, 3Com + , PC 
LAN Program, and LANtastic. Like 
386Max and QEMM, NetRoom special¬ 
ly recognizes Chips Sc Technologies* 
NEAT or SCAT chip sets and makes use 
of their memory management functions. 

QMAPS 2.0 and UMB Pro 2-0 

QMAPS stands for Quadtel Memory Al¬ 
location and Paging System; UMB Pro 
refers, of course, to Upper Memory 
Blocks. QMAPS is an EMS 4.0 memory 
manager that uses EMS to load device 
drivers and TSRs into upper memory. 

QMAPS isn’t as full-featured as 
386Max or QEMM, but it supports more 
memory specifications than NetRoom or 
Maximizer: EMS 4.0, XMS, VCPI, and 
VDS. QMAPS cannot instance device 
drivers or TSRs within a Windows DOS 
session, but it is compatible with Win¬ 
dows 3,x and DOS 5.0. 

Installing QMAPS is not quite as 
“hands-on” an operation as installing 


242 BYTE" MARCH 1992 








Senvitty you dittcc 

JDR Microdevices 0 

2233 Samaritan Drive, San Jose, CA 95124 


BUY WITH CONFIDENCE FROM JDR! 
® • 30-DAY MONEY BACK GUARANTEE 


1 YEAR WARRANTY 
TOLL-FREE TECH SUPPORT 


MMC 


ORDER BY FAX TOLL-FREE ! 

Mettre en ordre au telephone gratis! 

Telephon bestellungen gratis! 

Ordine al telephono gratis! 

Now it's even easier to order from JDR—you 
can fax us your order toll-free! Just use the 
number listed below for your country. 

Be sure to include your name, telephone 
number, address and credit card number on 
your order. Our International Sales staff can 
help with Certificates of Origin, Consuiarized 
Invoices, etc. Just list your Customs require¬ 
ments on your order. 

Of course, if you prefer, you can still 
telephone us at 408-559-1200. 

JDB's toll-free fax numbers: 


Argentina 

Australia 

Bahamas 

Bahrain 

Belgium 

Canada 

Chile 

Colombia 

Costa Rica 

Denmark 

Dominica 

Dom, Republic 

Finland 

France 

Germany 

Guatemala 

Hong Kong 

Indonesia 

Ireland 

Japan 

Korea 

Luxembourg 
Mexico 
Netherlands 
New Zealand 

Panama 

Philippines 

Spain 

Sweden 

Switzerland 

Thailand 

United Kingdom 

Uruguay 


001-800411-9537 
0014-800-126-606 

soo-saaaoos 

800-274 
11-92-88 
BG0-538-50Q5 
00-020-2520 
980-12-0671 

001-800-538-5005 

80-01-11-77 

001-800-538-5005 

800-538-5005 

9800-157581 

05,90.18.43 

0130-81-2678 

099-1120 

800-7503 

OOSOO-i+9720621 

1-800-558724 

0031-112697 

008-1-800-972-0821 

08004077 

95-800-538-5005 

06-0224725 

0800-440321 

1-800-111-0178 

800-111-1962 

900-99-1264 

020-793-726 

155-9793 

001-800-11-972-0661 
0800-89-3971 
001-800-972-0791 
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REQUEST A FREE COPY OF 
OUR LATEST CATALOG! 

Our new catalog is filled with great buys on 
thousands of computer products! Well 
included a copy free with your order, or just 
fax us your name and address and ask for 
our latest catalog. 

• PCs • Motherboards • Monitors • Keyboards 

• Mice • Trackballs • Floppy and hard drives 

• Cases • Scanners • Modems • Printers 

• Cables • Connectors • Software 

• Programmers • Prototyping products • ICs 

• Test equipment • Math co-processors 

• & Much more 

LOOK FOR OUR 
JDR MICRODEVICES 
ADVERTISEMENT 
ON PAGE 336 


INTERNATIONAL SALES: PHONE 408-559-1200 
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NINE MEMORY MANAGERS 



The Shareware Side 


C TMAP 0.98 from Burton Sys¬ 
tems Software is a shareware 
memory manager for computers 
using a Chips & Technologies 
chip set. At only $30, it's a steal. 

If you are using a 286, 386, or 386SX 
computer that includes a Chips & Tech¬ 
nologies 82C212 NEAT chip set, an 
82C235 SCAT chip, or an 82C302 or 
82C307 Chipset DRAM controller 
chip, CTMAP knows how to rearrange 
and manage memory so you get up to 
944 KB of conventional memory. If you 
have EGA or VGA but don't use graph¬ 
ics, CTMAP extends the 640-KB ceil¬ 
ing upward to 704 KB or 736 KB, By 
mapping up to 240 KB of discontinuous 
upper memory space, CTMAP lets 
DOS have even more memory. How¬ 
ever, some software can't use discontin¬ 
uous RAM. 

The CTMAP memory manager 
doesn't put the CPU in protected mode, 
and it doesn't install a TSR program or 
device driver, which makes it highly 
compatible with protected-mode soft¬ 


ware. It even works in the DOS boxes of 
versions 1.2 and 1.3 of OS/2. 

VRAM/386 and HR AM 1,0 

Beginning with version 1.05, Biologic 
turned VRAM/386 and the companion 
HRAM into a commercial product. 
Still, the shareware version 1.0 is quite 
capable and reasonably priced at $35. 

VRAM/386 uses the same memory¬ 
mapping techniques as the other 386- 
based products in this review. It con¬ 
verts extended memory into expanded 
memory, following the EMS 4.0 speci¬ 
fication, and it can raise the 640-KB 
ceiling by 96 KB if you're not using 
VGA. VRAM and HRAM can manage 
up to 208 KB of upper memory for relo¬ 
cating TSRs and device drivers. HRAM 
manages upper memory blocks. One 
drawback to VRAM is that you must use 
its CHKMEM utility to find out what 
blocks of upper memory are available 
and manually tell VRAM about them. 
VRAM is compatible with Windows 
and supports the VCPI standard. 


Maximizer, but you will need to figure 
out where you want to put things in mem¬ 
ory. A menu-driven configuration utility 
will help you. And QMAPS offers up to 
28 standard configurations from which 
you can select at installation time. 

UMB Pro, also from Quadtel, is much 
like Maximizer—it manages upper mem¬ 
ory blocks so you can load drivers and 
TSRs high, but it doesn't give you EMS 
4.0, XMS, VCPI, VDS, or DPMI mem¬ 
ory. However, it does work with Win¬ 
dows 3.x and DOS 5.0, Neither QMAPS 
nor UMB Pro managed to load SMART- 
IPX into upper memory. 

Still a Necessity 

The best of these programs is 386Max 
(or BlueMax for a PS/2). It's so easy to 
use and offers such significant benefits 
that it should be part of every 386 and 
486 DOS system. 

The trend toward protected-mode and 
Windows-native applications may well 
eliminate the need for memory managers 
one day. But as long as I have pet pro¬ 
grams that must run in that all-important 
first megabyte of memory, I will con¬ 
tinue to depend on memory managers, m 


Barry Nance is a consulting editor for 
BYTE. He manages a 70-node NetWare 
LAN and is the editor of the IBM Ex¬ 
change and moderator of the Ians confer¬ 
ence on BIX , where you can reach him as 
” barryn . ” 


COMPANY INFORMATION 


Adlcrsparre & Associates 
(Dynamic Memory Control 3.0) 
501-1803 Doug] as St. 

Victoria, BC, Canada VST 5C3 
(604) 384-1118 
fax: (604) 384-3363 
Circle 1231 on Inquiry Card. 

Biologic Corp. 

(VRAM/386 and HRAM LG) 
P.O. Box 1267 
Manassas, VA 22110 
(703) 368-2949 
fax: (703) 361-8251 
Circle 1232 on Inquiry Cord. 

Burton Systems Software, Inc. 
(CTMAP 0.98) 

P.O. Box 4156 

Cary, NC 27519 

(919) 233-8128 

fax: (919)233-0716 

Circle 1233 on Inquiry Cord. 


Helix Software 
(NetRoom 2.01) 

47-09 30th St. 

Long Island City, NY 11101 
(800) 451-0551 
fax: (718) 392-4212 

Circle 1234 on Inquiry Cord. 

Quadtel Corp* 

(QMAPS 2A UMB Pro 2.0) 
3190-J Airport Loop Dr. 

Costa Mesa, CA 92626 
(714) 754-4422 
fax: (714) 754-4426 
Circle 1235 on Inquiry Card, 

Qualitas, Inc. 

(386Max 6.0, BlueMax 6.0) 

7101 Wisconsin Ave., Suite 1386 

Bethesda, MD 20814 

(800) 733-1377 

(301)907-6700 

fax: (301) 907-0905 

Circle 1236 on Inquiry Card. 


Quarterdeck Office Systems 
(QEMM-386 6.0) 

150 Pico Blvd. 

Santa Monica, CA 90405 
(213) 392-9851 
fax: (213) 314-4219 
Circle 1237 on Inquiry Card. 

SoftNet Communication, Inc. 
(Maximizer 3*3) 

11 Hillcrest Dr. 

Great Neck, NY 11021 

(212) 956-2390 

Circle 1238 on Inquiry Card. 

V Communications 

(Memory Commander 2.11) 
4320 Stevens Creek Blvd., 

Suite 275 

San Jose, CA 95129 
(408) 296-4224 
fax: (408) 296-4441 

Circle 1239 on Inquiry Cord, 
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THE CHOICE IS SIMPLE! 
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Guaranteed 100% Compatibility with all 286,386 
and 386SX systems 

Warranteed For the Lifetime of Your System 
Free QAPIus and POWERMETER Software 


Call now for more information 
800-832-0770 
408-727-1885 


Test results obtained on a 20 MHz 306&X system. 


The I1T logo is a trademark of Integrated Information Technology, Inc, (IIT], QAPlirs and 
POWERMETER ore trademarks of DiagSoFt, fnc. 

All other trademarks are of their respective companies, ©1991 ITT. All rights reserved. 
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REVIEWS 


SOFTWARE 


NetWare Grows Lean, Not Mean 


SiMW ulirsifiii 
S'Erunr drill 

NutuarK Ml tins 
SMlflL running 
Surunr ntjotity siKR 


BARRY NANCE 


W hile Novell's NetWare and Micro¬ 
soft's LAN Manager slugged it 
out for dominance on the network- 
operating-system high ground, the peer 
LAN arena heated up with a competition 
of its own. The result was a group of tai¬ 
lored products that suit small 
workgroups for whom server- 
based NetWare is too expen¬ 
sive. 

Recently, Novell intro¬ 
duced its own peer-to-peer 
LAN operating system, Net¬ 
Ware Lite. Like most other 
peer LAN products, NetWare 
Lite is DOS-based, so you 
don’t need to purchase a sepa¬ 
rate computer to act as a file 
server. Smaller workgroups 
can cost-justify a NetWare 
Lite LAN ($99 per node for 
the software) in situations 
where NetWare 2.2 ($895 for 
five users, $1995 for 10 us¬ 
ers—not to mention the cost of 
a file server) is not in the 
budget. 

Last November, I reviewed five peer- 
to-peer LANs (“Peer LANs Offer a 
Low-Cost Network Alternative," No¬ 
vember 1991 BYTE). Just about the time 
that issue hit the newsstands, Novell be¬ 
gan selling NetWare Lite. This month I 
put NetWare Lite 1.0 through the same 
paces as the other products, using the 
same criteria: reliability, ease of use, 
price, security, features, and perfor¬ 
mance. 

Network Trials 

I ran a set of LAN-based test suites to de¬ 
termine NetWare Lite’s reliability, appli¬ 
cation compatibility, performance, and 
peer-to-peer communications capability. 
The reliability test concurrently copies 
1000 files totaling 15 MB between sev¬ 
eral machines to test for file errors under 
load. NetWare Lite passed this test with¬ 
out incident. As with the other peer LAN 
products, you can trust Lite with your 
data. 

The compatibility suite checks for 
LAN-operating-system compliance with 
DOS file-sharing conventions. All DOS 
applications issue DOS function calls to 


Screen UA 

NetWare Lite menu 
option displays 
drive mappings. 
Here, drives E 
through l are Lite 
drives, while 
drive N is a 
NetWare 3.11 
file server. 
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perform LAN file I/O. Certain func¬ 
tions (e.g,, create file, change directory, 
and delete file) should behave exactly the 
same on a LAN as they do on a local 
disk. Other functions (e.g,, open file, 
read file, write file, and lock record) op¬ 
erate differently on a file server so that 
multiple users of an application can 
share, or not share, files as necessary. 

As I mentioned in November, a LAN 
operating system that passes these tests 
implements the specifications correctly, 
and it should work fine with Paradox, 
dBase, FoxPro, WordPerfect Office, and 
other DOS-based applications. NetWare 
Lite passed the DOS file-sharing test 
suite but didn’t achieve a perfect score. I 
found that two workstations that attempt¬ 
ed to open the same file in compatibility 
mode (as described in the IBM DOS 
Technical Reference ) were both able to 
open the same file under NetWare Lite. 
With the other peer LAN products, as 
with server-based NetWare 2.2 and 3.11, 
the second workstation’s open attempt 
failed, as it should. The error is a small 
one, and it probably won't affect your ap¬ 
plications if you buy NetWare Lite. 

The performance suite determines the 


Screen 2: The Lite server 
status screen bears a strong 
resemblance to a NetWare 
3.11 ‘'Monitor'* screen. 


LAN operating system’s network file I/O 
performance by reading and writing files 
of random sizes. PowerLAN won the 
race last November; it proved itself a sec¬ 
ond time by outdistancing NetWare Lite 
(see the benchmark graph). For this test, 
I used a LAN whose topology is based on 
Thomas Conrad’s lOQ-Mbps fiber op¬ 
tics-based TCNS, with 33-MHz 486 
ALR PowerPro and 33-MHz 386 Gate¬ 
way 2000 computers as peer servers/ 
workstations. Certainly, with 100-Mbps 
fiber optics and fast workstations such as 
these, the hardware was not a limiting 
factor. 

I set up a 32-KB RAM cache with 
DOS 5.0’s SMARTDRV.SYS, and 1 re¬ 
booted all the computers prior to each 
test. I asked a Novell spokesperson why 
NetWare Lite was slower, and he told me 
that it’s designed for simple operation 
and ease of use, not speed. Fair enough. 

The final suite tests PC-to-PC com¬ 
munications using both NetBIOS and 
IPX programming techniques. Third- 
party LAN utilities, remote control, and 
some E-mail packages use these pro¬ 
tocols to talk PC-to-PC. NetWare Lite 
passed the tests in this category with fly- 
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ing colors, and it is the only peer LAN 
operating system that provides both IPX 
and NetBIOS protocols. 

Easy to Install 

Easy installation, ease of use, and sim¬ 
plicity are NetWare Lite's hallmarks. 
The manual gets high marks for read¬ 
ability. I would almost suggest that you 
get a copy of NetWare Lite just to read the 
manual— if s the best introduction to net¬ 
works Fve ever seen. The manual uses a 
series of railroad metaphors to explain 
LAN basics, making difficult concepts 
clear with its illustrations. The on-line 
help facility is similarly clear and com¬ 
prehensive. 

You share directories and printers on 
each designated server with simple com¬ 
mands or with NetWare Lite’s menuing 
system (see screens I and 2). The menus 
are clear, direct, and virtually foolproof, 
NetWare Lite is compatible with Micro¬ 
soft Windows, although you must spec¬ 
ify “no network" or “MS/Network com¬ 
patible” instead of the usual “NetWare 
network” setup option. 

NetWare Lite interoperates with its 
bigger brothers, NetWare 2.2 and 3.1 L 
You simply run NETx.COM in addition 
to the NetWare Lite software and then log 
into the server as usual. NetWare Lite 
comes with Open Data Link Interface 
drivers for a variety of network adapters, 
and it works with any adapter that sup¬ 
plies an ODI driver. 

NetWare Lite supports up to 25 users, 
somewhat less than other peer LAN 
products. There is no technical reason it 
couldn’t support more users, but Novell 


probably prefers that you'll switch to reg¬ 
ular NetWare when your LAN grows to 
25 users. NetWare Lite will not recog¬ 
nize an uninterruptible power supply. It 
can, if you wish, let you share a CD- 
ROM drive across the network. NetWare 
Lite does not support remote boot; each 
workstation must have a floppy or hard 
drive from which to run the software. 

If you press Ctrl-Alt-Del at a server, 
NetWare Lite asks you if you are sure you 
want to reboot the computer. If you go 
ahead and reboot the server, worksta¬ 
tions can reconnect, but only by answer¬ 
ing “Retry” to the DOS “Abort, Retry, 
Ignore?” message. When I asked Novell 
about this, a spokesperson said that the 
company would think about making the 
reconnection process friendlier and more 
automatic in a future release. 

Printing to a shared printer is easy 
with NetWare Lite, At a workstation, you 
use a NET CAPTURE command much 
like the one you’d use with regular Net¬ 
Ware to redirect printouts to a remote 
printer. You can specify whether you 
want a banner page (job separator page) 
printed, the number of copies to print, 
whether a formfeed should automatically 
be inserted into the print stream by Net¬ 
Ware Lite, the amount of idle time Net¬ 
Ware Lite should use to detect the end of 
the print operation (in case the applica¬ 
tion doesn't actually close the LPTx de¬ 
vice when it's done printing), the setup 
string NetWare Lite should use as a pre¬ 
fix to the print material, and other print 
parameters. You can view and change the 
print queue; NetWare Lite displays job 
number, user, job name, and job status 



BYTE PEER-LAN BENCHMARKS 
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NetWare Lite is fast, but not fastest. PowerLAN, ike fastest peer LAN BYTE has tested, outran NetWare Lite on our tests. NetWare 
Lite s score of about two-thirds the speed of PowerLAN makes it about average Ofmmg peer LANs we benchmarked in November. 
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Data Acquisition 
IEEE-488 

Test tfr Measurement 
Process Control 
Quality Improvement 
Manufacturing Test 


DADiSP 3.0 

for 

Scientific Data Analysis 


Statistics 

Experimental Design 
Hypothesis Testing 
Peak Analysts 
Chemistry 
Medical Research 
Quality Management 


for your free DADiSP Trial Kit. DADiSP is available for 
SUN, IIP, IBM, NeXT, DEC, Concurrent, and Silicon 
Graphics workstations, and of course, IBM PC compatibles. 


Development 

Corporation 


One Kendall Square, Cambridge, MA 02139, 
617-577-1133, FAX: 617-577-8211 


Inverse / Transpose 
Eigen Values & Vectors 
Matrix Math 

2D FFTs and convolutions 
3D and 4D Graphic Displays 
Operations Research 


Signal Processing & FFTs 
Filter Design 
{Speech / Communications 
Sonar & Radar 
Electronics Design 
Mechanical Test 
Vibration Analysis 


Medical Imaging 
Satellite 
Seismology 
Terrain Render big 
Com m unieations 


NETWARE GROWS LEAN, NOT MEAN 


so you can check on your printout. 

Your data is as secure with NetWare 
Lite as with regular NetWare. For each 
user, you can enable/disable the account, 
grant or revoke supervisor (manage¬ 
ment) privileges, require passwords, set 
the minimum number of characters and 
expiration date of the password, and of 
course delete accounts. For each direc¬ 
tory, you can specify default access 
rights and single out those users who 
should have nondefault access rights, 

NetWare Lite is copy-protected, but 
there are no laser holes burned into the 
distribution disks. Instead, when you 
start NetWare Lite at a workstation, it 
communicates with the other worksta¬ 
tions to see if that same instance of the 
software is already running at another 
workstation. If software has to be copy 
protected, this is the way to do it—a net¬ 
work-based scheme is the least intrusive 
and easiest to administer* 

For technical support, Novell offers 
several options* You can fax your inqui¬ 
ries to Novell, use the NetWire forum on 
CompuServe, ask your dealer to answer 
your questions, or use Novell's new 900 
support number. 

Less Filling... 

Novell programmers tried to make Net¬ 
Ware Lite take up as little memory as 
possible. I found that the various Net¬ 
Ware Lite modules took a total of 96*8 
KB on a server machine: 13.8 KB of 
adapter support software (including 
IPX), 13 KB of client software, 63 KB of 
server software, and 6 KB of SHARE 
.EXE. On a nonpeer, client-only work¬ 
station, NetWare Lite uses only 26.8 KB 
of RAM. 

DOS 5.0 by itself can load all but the 
server module into high RAM. QEMM 
or 386Max can load all the modules, in¬ 
cluding the server code, into high RAM 
on a 386 computer. Using QEMM, and 
with DOS 5.0 loaded high, I had 635 KB 
of conventional memory available for 
running applications while logged into 
the NetWare Lite LAN. 

NetWare Lite isn't the cheapest or the 
fastest peer-to-peer LAN operating sys¬ 
tem you can buy. But it's certainly the 
easiest to install, manage, and use. For 
the first-time LAN, or for peer access 
within a larger NetWare 2.2 or 3.11 
LAN, it's an excellent choice. ■ 


Barry Nance is a consulting editor for 
BYTE. He manages a 70-node NetWare 
LAN and is the editor of the IBM Ex¬ 
change and moderator of the Ians confer¬ 
ence on BIX , where you can reach him as 
“barryn. ” 
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The Legacy M.A.S.S. HFD “hot fix" storage subsystem. 


It puts 

“zero downtime” 
within easy reach 

for networks. 




In the short time 
since it was 
introduced, the 
Legacy M.A.S.S. 

HFD has been widely 
acclaimed by leading 
computer publications 
and network users alike. 

The Legacy M.A,$,S, HFD 
gives you unprecedented cost 
effectiveness. 

For the First time, you 
can have the benefits of zero 
downtime with a SCSI storage 


^ subsystem that offers: 
| ■ true “hot fix” 

y 

capabilities 
| ■ total fault 

tolerance 

y 

/ 9 automatic 

background 
rebuilding during 
normal read/write operations 
9 RAID Level 5 architecture 
13 enhanced access time and 
speed of retrieval 
9 controlled user access 
These high-performance 


HFD systems are available in 
capacities ranging from 420Mb 
to 28Gb and are compatible 
with virtually all operating 
environments, including OS/2 
and Unix/Xenix. For NetWare 
386, achieve new performance 
levels and serviceable fault 
tolerance with Legacy NetWare 
386 device drivers. 

The Legacy M.A.S.S, HFD. 
Find out why, almost overnight, it 
has become the preferred solution 
for mission-critical applications 


requiring zero downtime. 

Call 1-800-267-6442 for 
your free “Report on Fault 
Tolerance' 5 covering everything 
from disk mirroring/duplexing 
to RAID Level 5 architecture. 

M 

Hiiill Legicy 


Legacy Storage Systems Inc 


5 mi 


For US. inquiries: 200 Butterfield Drive, Unit B. Ashland, MA 01721; Tel.: (508) 881-6442 Fax: (508) 881-4116 
Canadian and International inquiries: Tel.: (4 16) 475-1077 Fax: (416) 475-1088 

©Le^ptcy and the legacy HFD are rmcrttemarfes of Legacy Storage Systems Inti. Atiuther trademarks mentioned belong to their respective companies 
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GLENCO 


WHY 

SOFTWARE 

COMPANIES 

ARE 

CHOOSING 

HARDLOCK 


ENGINEERING INC. 

SERVING THE SOFTWARE INDUSTRY SINCE W7S 

270 Lexington Drive 
Buffalo Grove, Illinois 60089-6930 
(708) 808-0300 FAX 808-0313 
1-800-562-2543 


1 - 800 - 562-2543 


HARDLOCK" 

The Preferred Protection System! 


Hardloek — programmable, algorithmic 
response and memory option — all in one 


Developers Say... 

“Since the Hardloek uses an algorithmic 
response chip, I am assured of the 
highest level of protection. Also, the 
optional programmable memory 
means I can keep custom 
configurations in Hardloek 
rather than in a file. I can 
protect my .EXE or .COM 
files directly and/or incorporate 
Glenco’s high level language interface routines into my software. 
And, I feel confident I’ll have Glenco’s support if I use other 

programming languages.” 


End Users Say... 
“Hardloek allows me to backup my 
software investment. 
I just plugged 
Hardloek into the 
printer card, 
connected the 
printer cable, 
and forgot about it. 
Since Hardloek 
doesn’t require a 
battery, I am 
assured of reliability 
and no down time. 


Actual size shown 


Accountants Say... 

“Hardloek provides our 
company with a healthier bottom 
line. Since our software can’t be 
copied, our revenue has steadily 
increased. The unique pro¬ 
gramming board allows us to 
program the Hardloek in seconds. 
This ensures optimum delivery 
schedules from Glenco and a lower 
inventory cost for us. Hard lock’s 
field programmable feature 
means a single Hardloek can 
protect more than one product.” 
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For a distributor in Europe contact, FAST Electronic GmbH 49-09-539800-20 FAX 49-09-539500-40 

For International information circle 59 f For End-User information circle 60 on Inquiry Card. 
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SOFTWARE 


Swift Programming for Windows, in Windows 


The QuickC for 
Windows 
integrated 
environment 
places an editor, a 
compiler , a 
debugger , and 
other tools under 
the control of a 
central interface . 
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TOM YAGER 


W indows programs may be easy to 
use, but as any experienced Win¬ 
dows programmer will tell you, 
they're a pain to write. That pain comes 
partly from the complexity of Windows 
itself. Even more bothersome, Windows 
C programming tools traditionally run 
under DOS, which requires cumbersome 
switches between environments to de¬ 
velop and debug your code. 

Microsoft’s QuickC for Windows 
changes all that, at least for those C de¬ 
velopers who work on simple Windows 
applications, or would like to. The Quick 
in QuickC for Windows has a broad 
meaning; Microsoft bills the product as 
the fastest way to develop C programs for 
Windows. After working with it for a 
while, I think the company’s right. 

Setting Up 

I installed QuickC for Windows on a To¬ 
shiba T2000SX laptop with 5 MB of 
memory and a 60-MB hard drive. I ran 
Stacker 2.0 on the hard drive to give 
QuickC a little more room to breathe. As 
with most Windows programs, QuickC’s 
installation is almost completely auto¬ 
matic. The standard installation takes up 
a bit over 6 MB, although you do have the 
option of selecting only those portions of 
the package you wish to install. 

The product's hefty size results from 
its incredible completeness. QuickC for 
Windows includes everything necessary 
for developing Windows programs, so 
there’s no need for the Windows Soft¬ 
ware Development Kit (SDK). There are 
also several sample applications and a set 
of help files that, by themselves, justify 
the cost of this package. 

Help Is on the Way 

If you’re learning Windows, or learning 
C, or (heaven help you) tackling both at 
once, I can think of no better place to 
start than with QuickC for Windows. 
The help system is more complete, and 
more helpful , than any I’ve seen. Wading 
through Microsoft’s examples, or any¬ 
one’s C or Windows code, for that mat¬ 
ter, becomes much easier: When you 
come across a confusing function call, C 
keyword, Windows structure definition, 
or other ent ity, just double-cl ick on it and 


press FI. There are copious hypertext 
links to other help entries* and QuickC’s 
help system adds embedded icons repre¬ 
senting major subject groups. There are 
even source code samples in some of the 
help file entries. 

With my 5 MB of system memory, 1 
hopped in and out of the QuickC for Win¬ 
dows help system with relative ease. On 
systems with less memory, the Windows 
help system can be a drain on resources, 
and it becomes much less effective as an 
aid when you have to watt several sec¬ 
onds for it to pop up. The problems of the 
standard Windows help system are mag¬ 
nified by QuickC for Windows; it up¬ 
dates the help system executable file, 
WINHELP.EXE, with a larger, more 
capable one during installation. 

Supporting Roles 

While QuickC is (obviously) a compiler, 
that portion of it seems almost incidental 
compared with the rest of the package, 
QuickC for Windows includes a valuable 
set of tools: the Dialog Editor, for visual 
layout of dialog boxes; the Image Editor, 
for editing graphical objects (primarily 
icons and cursor shapes); QuickCase:W, 
a simple applications generator; and be¬ 
hind-the-scenes tools, which include the 
linker, resource compiler, and Library 
manager. Of these, the most visible are 
the Dialog Editor and QuickCase:W, 

The Dialog Editor should be familiar 
to experienced Windows programmers, 
but it will also give you deja vu if you’ve 
used Visual Basic; the Dialog Editor’s 
interface shares much with this other 
programming environment. In it* you 


create dialog boxes (windows that pop up 
to collect information from the user) by 
dragging buttons, text fields, labels, list 
boxes* and other interface objects into a 
prototyping window. The editor lets you 
assign unique names and ID numbers to 
your objects either as you create them or 
later as you select the objects one at a 
time and edit their name and ID fields. 

The Dialog Editor isn’t as capable as 
some I’ve worked with, but it gets the job 
done. When you’re finished, the editor 
saves the dialog box, or boxes, that you 
created during your session to a set of 
files: a resource (.RES) file, an include 
(.H) file, and a .DLG file. The .DLG 
and >H files get #included into your ap¬ 
plication’s resource script (.RC) file, 
while the .RES file is the Dialog Editor’s 
reference copy of your interface. The 
.RES extension is also used by the re¬ 
source compiler (a required step in the 
Windows development process), and that 
complicates things; Microsoft should 
have chosen a unique extension for the 
Dialog Editor’s reference files. 

QuickC for Windows includes a rudi¬ 
mentary code generator, QuickCase:W. 
This program, which is licensed from 
Caseworks, lets you build a Windows ap¬ 
plication by drawing a prototype of its in¬ 
terface; it’s programming, WYSIWYG- 
style. The QuickC ase:W main window is 
a slight superset of the prototype win¬ 
dow, and you construct your interface 
through a combination of mouse and key¬ 
board actions. I found this a little cum¬ 
bersome; there are too many things you 
must do from the keyboard. Perhaps the 
best thing about QuickCase:W is how 
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SpeedStep 

X llam Pffc. uuMuuniL WunwNnciu And UbgnirtJi: Software 

■ Install and partition hard 
drives in minutes 

• Maximize speed, capacity and 
efficiency with advanced 
utilities 

• Comprehensive diagnostics 
not found in DOS 

NEW v6.0 FEATURES! 

■ DOS 5.0-compatible 

• Supports 8-, 16- and 32-bit 
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800-967-4246 Ext. 2 
OVER 700,000 INSTALLED 


STORAGE 
DIMENSIONS 

The Industry Leader In Storage Solutions 




252 BYTE- MARCH 1992 


PROGRAMMING FOR WINDOWS 


easy it makes building menus. You can 
link menu items to certain actions, in¬ 
cluding the popping up of dialog boxes 
(created with the Dialog Editor). 

When you T ve finished building your 
interface, QuickCase:W churns out the 
source code that makes it work. This pro¬ 
cess takes a long time, so I’d advise 
against generating your code before you 
are completely finished. What you get, 
however, is worth the wait: a full set of 
files, ready to load into QuickC for Win¬ 
dows and compile directly. Your applica¬ 
tion won't do much until you add your 
own code, but the QuickCase:W code 
generator places comments (how heavily 
it comments is up to you) in areas where 
you need to add functional code. This 
gives you a very workable skeleton—a 
much better foundation than Microsoft’s 
GENERIC.C code example. 

The Integrated Environment 

You can’t buy a compiler these days 
without some kind of integrated environ¬ 
ment coming along for the ride. QuickC 
for Windows’ integrated environment, 
unlike some others, actually enhances 
your productivity by bringing together 
all the essentials in one customizable in¬ 
terface (see the screen). 

The editor and debugger work through 
child windows of the main QuickC win¬ 
dow; you can have as many of them open 
as you like. To avoid having to open them 
all again when you rejoin a project later, 
QuickC for Windows lets you save sev¬ 
eral named window configurations. 

I expected QuickC for Windows to cut 
some corners compared to Microsoft’s 
so-called Professional Development Sys¬ 
tem, and the primary loss of functional¬ 
ity is in the debugger. The debugger 
that’s part of the integrated environment 
doesn’t match CodeView (QuickC for 
Windows can generate Code View-com¬ 
patible debugging data), but it will help 
you zero in on the problems you’re likely 
to encounter in small applications. Sin¬ 
gle-stepping, breakpoints, and watch ex¬ 
pressions are pan of the debugger’s rep¬ 
ertoire, and that’s a good start. What you 
won’t get is support for expression evalu- 
ation, the ability to watch Windows mes¬ 
sages fly around, and some of the other 
“advanced” debugging features. 

Know Thy Limitations 

QuickC for Windows is not the only set of 
Windows development tools that any pro¬ 
grammer could ever need. You may get 
involved in a project that’s simply too big 
or too complicated for QuickC for Win¬ 
dows to handle. But QuickC for Windows 
is enough to get new programmers start- 


ACTION SUMMARY 


■ WHAT MICROSOFT QUICKC FOR 
WINDOWS IS 

A Windows-hosted C development 
system for the creation of 
Windows and DOS programs. 

■ LIKES 

Everything needed for Windows 
development is in one package. 
The program also includes a 
bundled applications generator 
and remarkably comprehensive 
on-line doc u mental i on. 

■ DISLIKES 

Lack of dual media types, a 
sluggish applications generator, 
and a limited debugger, 

■ RECOMMENDATIONS 

QuickC for Windows is a great 
starting system for budding 
Windows developers, and it's a 
well-designed integrated 
environment for experienced 
programmers. 

■ PRICE 

$199 

■ FOR MORE INFORMATION 

Microsoft Carp. 

1 Microsoft Way 
Redmond, WA 98052 
(800) 426-9400 
(206) 882-8080 
fax: (206) 936-7329 

Circle 1226 on Inquiry Card. 



ed, cheaply and easily, and it’s also just 
right for the kind of small, relatively 
simple applications that dominate most 
programmers’ to-do lists. 

Obviating the need to switch between 
DOS and Windows also makes QuickC 
for Windows a more comfortable place to 
work than the typical Microsoft C/Win¬ 
dows SDK environment (if you can call it 
that). So QuickC for Windows can also 
serve as a nice launching pad for larger 
projects. In general, if you write Win¬ 
dows C programs, or would like to start, 
grab a copy of QuickC for Windows. ■ 


Tom Yager is a BYTE technical editor and 
author of the hook UNIX Program De¬ 
sign and Development for IBM PCs (Ad¬ 
dison-Wes ley, 1991 J, He can be reached 
on BIX as *tyager. " 
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Meet the PowerBooks 

All three PowerBooks (see photo 1) have 
640- by 400-pixel screens and two ex¬ 
pansion slots. One slot is for added mem¬ 
ory; the other is for a fax/modem board. 

The $2299,5.1-pound PowerBook 100 is Photo . App i e >, PowerBook 170,140, and 100 set the standards for portability 
based on a 16*MHz 68000. It has a 9- Qtid cqse of use. 
inch supertwist LCD, 2 MB of RAM, 
and a 20-MB hard drive (see photo 2). 

It’s basically the Mac Portable's hard¬ 
ware and ROMs in a much smaller pack¬ 
age, one that will easily fit inside a brief¬ 
case. The most noticeable difference be¬ 
tween the two computers is that the 
PowerBook 100 does not have a built-in 
floppy drive, although Apple offers an 
external SuperDrive as an option. The 
external floppy drive runs off the Power- 
Book 100's battery, and it has a cover to 
prevent debris from getting into the drive. 

The PowerBook 140 and 170 are 
slightly larger and heavier (6.8 pounds), 
have an integral SuperDrive, and use the 
more powerful 68030 processor. They 
also have an Enhanced Apple Digital 
Sound Chip (EADSC) for high-quality 
sound output, plus sound recording cir¬ 
cuitry and a microphone. The $2899 
PowerBook 140 uses a 16-MHz 68030 
and includes 2 MB of RAM, a 20-MB 
hard drive, and a 10-inch supertwist 
LCD. The $4599 PowerBook 170 has a 
25-MHz 68030, a 68882 FPU, 4 MB of 
RAM, a 40-MB hard drive, a fax/mo¬ 
dem board, and a 10-inch, high-contrast, 
active-matrix LCD screen (see photo 3). 

continued 
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ACTION SUMMARY 


WHAT THE POWERBOOKS ARE 

Notebook-sire Macintoshes. 

LIKES 

Sturdy, ergonomic design, 
excellent weight, and a centrally 
located trackball make carrying 
and using a PowerBook a snap. 
Fax capabilities are closely 
integrated with applications 
software and easy to use. Remote 
networking software has superb 
security features. 

DISLIKES 

Battery life is shorter than that of 
the Mac Portable, and remote 
networking software's 2400-bps 
transfer rate limits the size of print 
jobs or file copies. 


RECOMMENDATIONS 

For cost-conscious users doing light- 
duty tasks, the PowerBook 100 with 
external floppy drive is a good 
buy. For those who demand more 
power, the PowerBook 170's 25- 
MHz pa rts deliver top Mac 
performance in a notebook. 

1 PRICE 

PowerBook 100, $2299 
PowerBook 140, $2899 
PowerBook 170, $4599 

I FOR MORE INFORMATION 

Apple Computer, Inc. 

20525 Mariani Ave. 

Cupertino, CA 95014 
(408) 996-1010 

Circle 1230 on Inquiry Card, 


Apple 


the Notebook 


TOM THOMPSON 


F or two years, Apple's Macintosh 
Portable was the butt of jokes. After 
all, its suitcase-size, 18-pound 
didn’t measure up to notebook- 
size DOS computers that 
weighed 5 to 7 pounds. But at last 
fall’s Comdex, Apple reentered 
the notebook market with a ven¬ 
geance when it introduced three 
PowerBooks—notebook-size Macs 
that weigh from 5 to 7 pounds (see “A 
Peck of New Apple Macintoshes,” No¬ 
vember 1991 BYTE), These new Macs, 
with their ability to read DOS floppy 
disks, transparently connect to an of¬ 
fice's AppleTalk network, and print to 
fax, make on-the-go computing easier 
and more productive than ever. 
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MACINTOSH BENCHMARK INDEXES 


4 Worse 


Better ► 



_I Word Processing 


EH DTP EH Database EH Devciapmeni EH ^cation O Scientific/Engineering U Spreadsheet 


□ . 


PowerBook 170 
PowerBook 140 
PowerBook 100 

Mac SE/30 
Mac Classic II 
Mac Portable 


CPU 


FPU 




Disk Video 




Figure 1: The Power Books range in performance from the low- 
end PowerBook 100 to the high-end PowerBook 170. Each 
approximates the performance of an older Mac model » from 
the Mac Portable-like PowerBook 100 to the Mac llci level of 
the PowerBook 170. 


All machines were tested running System 7,0 1 
Except for the Dhrysione test, all results are 

Oh ry stones 


PowerBook 170 

4166 

indexed For each lest, a Mac Classic II = 1, and 

higher numbers indicate taster performance. The 

PowerBook 140 

2941 

floating-point benchmarks use Ihe SANE library. 

PowerBook 100 

1923 

Comprehensive lest results: and detailed 

Mac SE/30 

3125 

configurations are available for alt machines on 

Mac Classic II 

2000 

request. 

Mac For able 

2000 


Test and Measurement 

I tested each of the three models for per¬ 
formance and battery life. Apple shipped 
the PowerBook 100 and PowerBook 140 
to BYTE with 4 MB of RAM and an op¬ 
tional fax/modem board. All three sys¬ 
tems got along well with my collection of 
applications, INITs, and the benchmark 
testing software. 1 had only one prob- 
lem—a crash with Suitcase II 1.2.11. 

Figure 1 shows the results of BYTE's 
performance tests. The PowerBook 100, 
with the heart of a Mac Portable, turned 
in Mac Portable performance, as ex¬ 
pected. Interestingly, the humble Classic 

II musters slightly more power than a 
PowerBook 100, but then it does pack a 
68030CPU. The PowerBook 140puts up 
more or less the same performance as an 
SE/30 or Ilex, although its lack of an 
FPU makes it slower at pure number 
crunching. The PowerBook 170 is basi¬ 
cally a notebook Mac llci, except for the 


slightly slower LCD screen* Both the 140 
and 170 models are candidates for porta¬ 
ble desktop computers* 

Sound reproduction on the higher-end 
systems with the EADSC doesn't quite 
match that of the Quadras, but it does of¬ 
fer better quality than current Mac II sys¬ 
tems. You'll notice an occasional pop or 
crackle when power-conservation soft¬ 
ware switches the sound circuitry off 
several seconds after the PowerBook 
plays a sound* 

I measured battery life both qualita¬ 
tively and with BYTE's new notebook 
battery tests* These are the same scripted 
tests we use to test DOS notebooks; they 
use the same testing rig and the same 
script (see “Measuring Speed and En¬ 
durance,” page 218)* I’ve ported the 
support software of these tests to the Mac 
to get battery “life estimates* 

Figure 2 shows the results* None of 
these systems lasts as long as the Mac 


Portable: It outlasted them by several 
hours. The times obtained are nearly 
double those of Apple's, but that's be¬ 
cause our tests are based on a 55 percent 
duty cycle (display backlight set to half 
its maximum intensity, with the note- 
book active about half the time and idle 
the rest), while Apple's estimates are 
based on continuous, heavy-duty activity 
with the backlight intensity set to maxi¬ 
mum. My experience indicates that bat¬ 
tery life can range from about 45 minutes 
(performing a download with display in¬ 
tensity at maximum and continuous disk 
I/O) to a little over 2 hours if you can run 
the application in memory alone. 

Based on these seat-of-the-pants ob¬ 
servations and our battery tests, Apple’s 
estimates seem reasonable. Remember 
that the amount of charge and abuse the 
battery has taken can affect running time 
as well. This explains the shorter inter¬ 
vals I got with the Powerbooks, because I 
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New QEMM-386 v6. 


Kit's nothing less than a 
dream come trueJJ 

—Steve Gibson Infomrld 8126/91 


Suddenly PC users have a 
lot of memory managers to 
choose from. Seems that 
everyone has figured out 
what users have been telling 
us for years: they need 
every last 'K' of available 
memory between 640K and 
1 megabyte—especially if they're 
running on a network. Or using TSRs. 

Our new QEMM-386 version 6 is the 
best way to get the most out of memory. 
It 'pools' all your memory so that it's 
available in whatever 
form your programs 
need—expanded or 


There s no 
better way to 
manage your 

O te 

memory. 


WEEK 


ANALYST S CHOICE 


extended. You don't even need to know 
the difference. QEMM does it all for you. 
Instantly. Whereas DOS 5, for example, 
requires you to figure out what you need, 
then manually allocate memory and re¬ 
boot every time you need to change. 

As for the all-important 'conventional' 
memory area, our new version 6 increases 
the amount of memory freed-up. Our 
exclusive 'optimize' feature automatically 
seeks out TSRs and device drivers and 
moves them into high memory—the area 
between 640K and 1 megabyte. All you 
. have to do is type 
_ 'optimize'. 

Ji ■ QEMM-386 v6 finds 
JA ■ more high memory than 
§ f m any other memory mana- 
M ger. Byte Magazine's tests 
showed it produced net 
memory gains of 21K to 
J&SX over DOS 5.0 alone, 
pc utility. for instance. 


What you can expect 

Automatic High 
Memory Gain 
Comparison 




DOS 5 
alone 


with QEMM-386 v6 


Stealth takes you to network 
and TSR heaven. 

Our breakthrough 'Stealth' technology 
makes available areas normally taken up 
by ROM. Areas that QEMM-386 can use 
to load memory-hogging drivers and 
TSRs. Big programs can get the memory 


they need to run fast and efficiently. 
And you get to have your TSRs. 

Not every PC can benefit from 
Stealth. But every PC can 
benefit from 'Squeeze 1 — out 
new feature to manage 
those TSRs that need more 
memory at start up and less 
when they're resident. 
Memory allocation is 
temporarily increased, then 
squeezed down after it's needed. 

QEMM can use idle 
video memory to produce 
OUJ^JF ^ a further 96K gain on EGA 
ORYJ and VGA systems when 
running character-based 
programs. 

A priceless $60 bonus. 

QEMM comes with Quarterdeck Manifest, 
the award-winning 
analysis program 
that makes it easy to 
see what's going on 
'under the hood' of 
your PC. 

Manifest does 
for memory what PC 
Tools Deluxe does for disks. 

Benefits for Windows, too. 

Whether you're running DOS 3,4,5, or 
Wmdows, QEMM can improve your 
386/486's performance. 

That means you may not need a faster 
CPU. You may not need more RAM. 
QEMM makes your favorite programs 
work better by giving them more memory 
to run in. 

QEMM helps you get the most out of 
the software you own today. 

See 



See and understand how 
your PC works with 
Manifest 


Iasi -tEl, 

Quarterdeck International Ltd., B.I.M. House, Crofton Terrace, Dun Laoghaire, Co. Dublin, Ireland 

Tel. (353) (1) 288-1444 Fax: (353) (1) 2844380 


©1992 Quarterdeck Office System* Trademarks art- property of their respective owners. 
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Photo 2: The Power Book IQO t with an 
Envisio memory/video expansion board. 
Envisio’s Notebook Display Adapter 
is driving a second screen on the 
Apple Color 13-inch monitor in the 
background while providing an extra 
2 MB of RAM. 


used them constantly, never allowing the 
batteries to get a full charge. Also, the 
PowerBook 100 arrived with its battery 
completely discharged, which can dam¬ 
age the battery. This is why, despite its 
low-power components, the PowerBook 
100 conked out sooner than the 68030- 
based versions. 

Keep In Touch 

The PowerBook 170*s communications 
device is a 9600-bps send-only fax/2400- 
bps data modem. A PowerBook with this 
option becomes a powerful tool for keep¬ 
ing in touch with the office and clients 
while on the road. You can send E-mail 
to those offices that use on-line services. 


BATTERY LIFE 


For those that don’t, you can fax docu¬ 
ments to their fax machine. 

The Fax Sender software bundled with 
the Apple fax modem allows you to print 
a document loaded with tables, charts, 
artwork, and scanned images to a fax 
machine. It has two components: a back¬ 
ground imaging and transmittal applica¬ 
tion, and a Chooser-selectable driver. 
The application is analogous to the Print 
Monitor, the Mac’s background 
printing software. 

To send a fax, you launch 
the application that created the 
document, pick Fax Sender in the 
Chooser, and issue the Print command. 
Fax Sender is easy to use and works with 
documents that have a mix of different 
typefaces. With TrueType or ATM, 
fonts are imaged at high resolution, mak¬ 
ing for great output—certainly a good 
way to impress a customer. I sent Page¬ 
Maker 4.0 documents to the office fax 
while traveling, and I even faxed Post¬ 
Script drawings from Adobe Illustrator 
3.0.1 without problems. 

Apple also bundles AppleTalk con¬ 
nectivity software, called AppleTalk Re¬ 
mote Access, with each PowerBook. The 
package lets you connect via the Power- 
Book’s modem to a desktop Mac running 
ARA and appear as a node on its net¬ 
work. You then use the Chooser to access 
file servers, printers, or E-mail pack¬ 
ages. 

I set up my office Mac Ilci with a 
Global Village Teleport modem and 
ARA. At home, I called in with ARA on 
a PowerBook and connected to BYTE’s 
AppleTalk network. I was able to reach 
Macs running System 7,0 File Sharing, 
our Mac file server, and a PC server run¬ 
ning NetWare for Macintosh, I was able 
to copy small files and print short jobs 
with no trouble. But if you think Local- 
Talk’s 230-Kbps rate is slow, a 2400-bps 
network connection will really try your 
patience. 


Photo 3: The PowerBook 170 delivers 
Mac Ilci performance . Both it and the 
PowerBook 140 have 32-Bit QuickDraw 
and support for virtual memory in their 
1-MB ROMs. 


PowerBook provides several ways to 
keep in touch with the office or with cus¬ 
tomers. I've frequently plugged a Power- 
Book into a phone jack and made use of 
fax, terminal, and ARA in one sitting. 
All I had to do was point and dick to use 
another service without rebooting. With 
software that supports sound, you can 
use the PowerBook 140 and 170’s micro¬ 
phone to voice-annotate documents. 
With all the capabilities the PowerBook 
offers, the question becomes. Where can 
I get one? 

Don’t let the PowerBook 100’s mid¬ 
dling benchmark scores fool you into 
thinking this is a wimpy machine; it’s 
not. I’ve used it (and a Mac Portable be¬ 
fore that) to telecommute and even to de¬ 
velop software with Symantec’s Think C 
compiler. The PowerBook 100 makes a 
cost-effective “data bucket” for those 
who want to write reports or use a termi- 
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Figure 2: Battery test results show 
that the new PowerBooks aren 't as 
long-lived as the old Mac Portable. 
However, the greatly reduced weight 
and better screen compensate for the 
shorter battery life. 


A PowerBook in Your Future? 

If you use a GUI to keep your computing 
tasks sorted out, the Mac does it best, es¬ 
pecially for notebook computing. The 
PowerBook’s centrally located, built-in 
trackball favors neither hand and avoids 
the bolt-on headaches that plague most 
PC pointing devices. The integration of 
applications with the communications 
software has no equal. I expect PC note¬ 
books, which have already mimicked the 
Mac’s GUI with Windows 3.0, to imitate 
many PowerBook features. I’d like bat¬ 
tery life to be longer, but for now. I’ll 
carry plenty of spare batteries. 

With a fax/modem board installed, a 


nal program. 

If you need desktop power for complex 
reports, professional graphics, and big 
spreadsheets, consider the PowerBook 
140 and 170. I recommend the Power- 
Book 170, since it comes with a crisp 
screen, larger hard drive, more RAM, an 
FPU, and the fax/modem board as stan¬ 
dard equipment. And you’ll enjoy its 25- 
MHz computing power on the road or at 
your desk, ft 


Tom Thompson is a BYTE senior techni¬ 
cal editor at large . He has a B. S. E. E. 
from Memphis State University. Contact 
him on BIX as “tom-thompson ” or on 
AppleUnk as ‘T. THOMPSON. ” 
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APPLICATION 


WordPerfect for Windows 


The Button Bar on 
the left side and 
the ruler at the top 
let you access 
frequently used 
commands and 
procedures easily : 
The window for 
playing macros is 
opened on the 
right. 
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NICHOLAS BA RAN 


W ordPerfect for Windows is a mon¬ 
ster word processor. Like its chief 
rival, Microsoft Word for Win¬ 
dows, the program is packed with every 
conceivable feature short of higher-end 
desktop publishing tools. This program 
is a far cry from a text editor with a GUI 
slapped onto it. With its columnar text, 
formatting tools, and manipulation of 
graphics, WordPerfect for Windows can 
be used for many of the kinds of docu¬ 
ments that are generally done with soft¬ 
ware like PageMaker or Ventura Pub¬ 
lisher. 

Although an in-depth comparison with 
Microsoft Word for Windows is beyond 
the scope of this review, 1 have used both 
Word and WordPerfect and was struck 
more by their similarities than by their 
differences. Both are much easier to 
learn than their DOS counterparts. In the 
never-ending features battle, these pro¬ 
grams are approaching the saturation 
point, and it is difficult to differentiate 
them—it's much like comparing a Lin¬ 
coln and a Cadillac. 

With more than 200 menu options, 
WordPerfect for Windows incorporates 
all the functions that are found in today’s 
WYSIWYG word processors, including 
basic column-layout capabilities, multi¬ 
ple fonts, macros, tables, indexing, and 
the ability to place and size graphics. 
The package also has an equations edi¬ 
tor, a spelling checker, a thesaurus, and 
a file manager/viewer (called the File 
Navigator) that makes it easy to find doc¬ 
uments (and also runs fast text searches). 
Being a good Windows program, the 
package takes advantage of the Clipboard 
and Dynamic Data Exchange, allowing 
you to establish "hot links" between 
other Windows documents (e.g., an Ex¬ 
cel or Lotus 1-2-3 spreadsheet) and 
WordPerfect documents. Unlike the lat¬ 
est Word for Windows or Ami Pro 2.0, 
the program does not yet take advantage 
of Object Linking and Embedding. 
WordPerfect says those protocols will be 
implemented in “a subsequent release,” 
probably within a few months. 

This software demands high-perfor¬ 
mance hardware—nothing less than a 
386 with 4 MB of RAM (which the com¬ 
pany recommends) will do: While Word¬ 


Perfect will run on a 286 PC with 2 MB 
of memory, the performance would be 
barely acceptable. Even on a 386, some 
operations—like scrolling down a half¬ 
page table—can seem sluggish. The full 
application occupies 9 MB of hard disk 
space, which, unfortunately, is becom¬ 
ing a common demand these days, but 
space-conscious users, like laptop own¬ 
ers, can choose to install a minimalist 
version (i.e., no macros, no file man¬ 
ager, no learning help, and no hyphen¬ 
ation) that takes up about 5 MB. 

CUA Menus or DOS Keys: 

Your Choice 

With this new GUI version, the company 
has managed to maintain the look and 
feel of the traditional text-based Word¬ 
Perfect while making it work like a Win¬ 
dows product. This challenge was com¬ 
plicated by the fact that the MS-DOS 
version of WordPerfect has traditionally 
relied on the IBM PC function keys, 
which have different functions running 
under Windows, as specified by the 
Common User Access (CUA) standard 
(developed by IBM and Microsoft as the 
standard keyboard and mouse interface 
for Windows and OS/2), 

WordPerfect addressed this problem 
by providing two keyboard interfaces: 
the traditional DOS keyboard interface 
and the Windows CUA interface. You 
can choose the one you prefer. The pro¬ 
gram comes with a function-key tem¬ 
plate that has the CUA key codes on one 
side and the standard DOS codes on the 
other. I found the CUA interface easier 
and recommend using that even if you’re 
a veteran DOS WordPerfect user. Since 


many keyboard operations are now easier 
to perform with the mouse, the transition 
to the CUA standard is not that difficult. 

Overall, the program’s developers 
have succeeded in striking a balance be¬ 
tween WordPerfect and Windows. This 
program feels like a Windows product 
and behaves much like one, using the 
standard windowing system for cascad¬ 
ing multiple windows, minimizing and 
maximizing windows, and so forth. You 
can shrink a window to get it out of the 
way and then maximize it when you need 
to work in it again. 

On the other hand, the interface has 
changed considerably from the tradition¬ 
al DOS and Unix versions of Word¬ 
Perfect. WordPerfect for Windows takes 
excellent advantage of the graphical envi¬ 
ronment and the mouse, with features 
such as an on-screen ruler, a Button Bar, 
and easy cut and paste. Veteran Word¬ 
Perfect users will have to make some ad¬ 
justments, but for the most part, these 
are positive changes. The main thing is 
that WordPerfect has maintained com¬ 
plete file compatibility with other ver¬ 
sions of the product. 

Incompatible Macros 
Because of the CUA interface and the 
graphical environment, the company was 
forced to design a new macro language 
for its Windows version of WordPerfect. 
As with the keyboard interface, the DOS 
version of WordPerfect relies heavily on 
the function keys and Alt key for macro 
definition. 

The program’s new macro system in¬ 
cludes a BASIC-like programming lan¬ 
guage that has loops and conditional 
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WORDPERFECT FOR WINDOWS 


statements. Nevertheless, macros are 
easy to “record.” There’s a handy win¬ 
dow for calling up a list of all macros and 
another window for viewing the contents 
of macros. WordPerfect provides facili¬ 
ties for at least partial conversion of DOS 
WordPerfect macros. 

The Ruler and the Button Bar 

Like many graphical word processors, 
WordPerfect puts a ruler at the top of the 
screen for specifying elements that relate 
to the look of a document (e.g., margins, 
tabs, fonts, line spacing, and text justifi¬ 
cation). With the ruler, formatting com¬ 
mands involve just a mouse-click on an 
icon. The table tool is one of the sharpest 
parts of the ruler. It basically lets you 
construct a table by modifying a simple 
grid (e.g., dragging it by the corner to 
make it bigger). You can size and manip¬ 
ulate the table as you would a graphic or 
set it up by specifying, in a little dialog 
box, the number of horizontal and verti¬ 
cal rows. 

The company has also added a slick 
icon-based menu strip, called the Button 
Bar, where you can place commands, 
menu items, and macros that you use 


■ WHAT WORDPERFECT FOR 
WINDOWS IS 

WordPerfect for Windows is 
WordPerfect 5.1 adopted to the 
Microsoft Windows 3.0 
environment. It's a graphical word 
processor with desktop publishing 
capabilities such as fonts and 
graphics, columns, and tables; a 
macro language; and a Button Bar. 

■ LIKES 

This is a good implementation of 
the Windows environment, yet it 
preserves file compatibility with 
other versions of WordPerfect. It 
provides virtually every feature 
you would want short of full-scale 
desktop publishing. Setting up 
document formats and tabular 
material is particularly easy. This 
package will nix the rap that 
WordPerfect is difficult to learn 
and use. 

■ DISLIKES 

Minor annoyances such as the File 
Open function and minimized 
window function need 


often and want to activate with a single 
click. This customizable feature is simi¬ 
lar to the Smart Icons in Ami Pro. You 
can set up a different bar for different 
types of documents. 

Portability a Big Plus 

If you work in a mixed environment, 
WordPerfect is probably the best choice 
for a word processor. It now runs in one 
version or another on Windows, DOS, 
and OS/2 machines; Macintoshes; Next 
computers; Sun Sparcstations; Silicon 
Graphics workstations; IBM RISC Sys- 
tem/6000s; PCs running SCO Unix 386 
or SCO Xenix; machines running under 
AT&T System V and VAX VMS; and its 
original target. Data General minicom¬ 
puters. Indeed, one of the most compel¬ 
ling features of WordPerfect is the porta¬ 
bility of files among all these platforms. 

For example, I tried opening a file 
using WordPerfect for Next: It opened up 
as if it were a native Next WordPerfect 
document. And WordPerfect for Win¬ 
dows on a 386-based PC opened a Next 
WordPerfect file without a hitch, includ¬ 
ing bit-mapped graphical images em¬ 
bedded in the document. While some of 


improvement. Bugs when working 
with graphics are troublesome. The 
sheer size and number of features 
can be overwhelming. Performance 
is less than zippy on anything less 
than a 386. 

■ RECOMMENDATIONS 

WordPerfect is a solid product 
backed by a solid company; it's 
particularly attractive if you use 
other computer systems running 
WordPerfect. Highly 
recommended. 

■ PRICE 

$495; upgrade, $99; additional 
site licenses, $349 with 
documentation, $295 without 

■ FOR MORE INFORMATION 

WordPerfect Corp. 

1555 North Technology Way 
Orem, UT 84057 

(800) 451-5151 

(801) 225-5000 

Circle 1105 on Inquiry Card. 


these platforms do not support the latest 
version of WordPerfect, at least the docu¬ 
ment structure is the same, providing a 
basic level of portability. 

Weirdnesses and Weaknesses 
I ran into a few minor problems with the 
product. In particular, the File Open 
function does not provide a simple meth¬ 
od of listing available directories. You 
have to type in C:\*.# to see the root- 
level list of directories. Another annoy¬ 
ance is the disappearance of minimized 
windows (i.e., windows that you collapse 
to an icon). I could always find these 
minimized files, but on several occa¬ 
sions, it took more doing than should 
have been necessary. The problem is that 
the minimized icons don’t always remain 
on the screen. Trying to launch a mini¬ 
mized file sometimes resulted in an un¬ 
explained “application error.” Other 
users have reported the usual mysterious 
Windows crashes but said these incidents 
inexplicably dwindled the longer they 
used the program. 

Some users have found inconsistency 
with “WYSIWYG” between the screen 
and the printer. Although inconsistency 
was sometimes the case when in regular 
mode—for example, the space between 
type and graphics could be misleading— 
the print-preview mode appeared accu¬ 
rate. I printed to a PostScript file in my 
tests and found no problems with output. 
The product includes some 900 printer 
drivers and can also use the Windows 
printer drivers, which should be plenty 
for most people. 

There are some bugs that creep in 
when you’re working with a page that has 
an image on it. For example, the pro¬ 
gram sometimes redraws the graphic in¬ 
correctly; after you save the file, how¬ 
ever, it looks OK. 

But these are fairly minor complaints; 
WordPerfect says it will fix them in a 
maintenance release. Despite the bugs, 
WordPerfect for Windows is a solid 
product. It improves on the DOS version 
in so many ways that users of that edition 
will be tempted to move to Windows just 
to run the new WordPerfect. And it’s so 
much easier to use; the Windows version 
won’t suffer from the rap that Word¬ 
Perfect is too hard to learn. It’s been a 
long time coming, but WordPerfect for 
Windows was worth the wait. ■ 


Nicholas Baran, a longtime WordPerfect 
user , is a consulting editor for BYTE and 
co-editor of Pen-Based Computing, an 
industry newsletter based in Sandpoint, 
Idaho. You can reach him on BIX as 
“nickbaran. ” 
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REVIEWER’S NOTEBOOK 



Telebit Modem 
QBIazes Through 
On-Line Space 

T he Telebit QBIazer modem is small 
(less than 2 Vi inches on a side), but 
it holds big capabilities: portable 
connectivity of up to 38,400 bps. The 
QBIazer, which will run off a 9-volt 
battery for about 2 hours, is designed 
primarily for on-line communications 
between high-capacity systems and por¬ 
table personal computers* The high per¬ 
formance for asynchronous stream com¬ 
munications makes it ideal for serial line 
Internet Protocol network connections* 
You won't find the built-in file trans¬ 
fer protocols of the Telebit TrailBlazer 
Series—PEP (Packetized Ensemble Pro¬ 
tocol), XMODEM and YMODEM, Ker- 
mit, and UUCP—but you will find V.32 
and MNP levels 1,2,3, and 4 for error- 
corrected data connections. Plus, you get 
both MNP level 5 and V.42bis data com¬ 
pression for effective data transfer of up 
to 38,400 bps. 

The QBIazer can store two entire con¬ 
figurations of the nearly 50 registers as 
well as two phone numbers in nonvolatile 
memory. The modem supports all stan¬ 
dard specifications from 300 bps (Bell 
103J) through 9600 bps (CC1TT V.32). 
The modem command language is a 
superset of the standard “AT” com¬ 
mands, so you can easily use it with all 
the common personal computer commu¬ 
nications programs. 

For $745, you get the modem, cables, 
manuals, external power supply, a travel 
pouch, and the communications and file 
transfer program MTEZ (from Magic- 
Soft). Small, maybe even cute, the Tele¬ 
bit QBIazer opens up a huge world of in¬ 
teractive computing to users of portable 
computers. 


Stacker 2.0 Squeezes 
Out More Space 

W hen a BYTE Lab editor needed to 
free up some space on his Toshiba 
T200GSX's hard disk, we decided 
to give a couple of on-the-fly compres¬ 
sion programs a shot* We learned that not 
all compression programs are created 
equal* But we did get the results we 
wanted when we tried Stac Electronics' 
Stacker 2*0. 

The 30-KB program installed grace¬ 
fully and automatically, and a few min¬ 
utes later, we turned the T2000SX*s 20- 
MB hard drive into a defragmented 
virtual 40-MB drive that not only sur¬ 
vived 386 enhanced-mode Windows but 
every nasty application we could throw at 
it* We installed Stacker again after up¬ 
grading the T2000SX to a 60-MB drive, 
with similar results* It has been stable 
now for a lengthy period of constant use. 
Stacker 2*0 is marvelous: very fast, easy 
to use, and completely transparent. We 
recommend it. 


SoftNode: A Different 
Kind of NetWare 
for Macintosh 

W ith Insignia Solutions' PC emula¬ 
tors—SoftPC and SoftAT—Mac¬ 
intoshes can run DOS programs. 
Insignia's new SoftNode makes the emu¬ 
lated PC or AT a genuine NetWare client. 
Macs can then access a NetWare file sys¬ 
tem shared with DOS PCs. 

Of course, you already have that capa¬ 
bility if your environment includes PCs, 
Macs, and Novell's NetWare for Macin¬ 
tosh. But SoftNode gives Macs extra ca¬ 
pability: They can run networked DOS 
applications and communicate directly 
with NetWare servers and clients over 
Novell's IPX transport. The product in¬ 
cludes Open Data Link Interface (ODI) 
drivers for EtherTalk and AppleTalk, an 
IPX gateway/router, and a DOS 3*3 Net¬ 
Ware shell. 

We tested SoftNode on a Mac Quadra 
900 and a Mac Ilci, both connected di¬ 
rectly to an Ether net-based NetWare 
LAN. Since we had a direct Ethernet 
connection, we needed only to drag a few 
files into the Insignia folder on the Mac, 
launch SoftAT, and run a DOS batch file 
that loads NetWare. 

If you already have an Ethernet/Local- 


Talk router (at BYTE we're running 
Cayman Systems' GatorBox), the Soft- 
Node router only needs to exchange 
packets at the AppleTalk/IPX level. Or 
SoftNode can manage both Ethemet/Lo- 
calTalk and IPX/AppleTalk routing* 
Either way, you'll need a gateway Mac 
that connects to the Ethernet and Local- 
Talk networks concurrently. 

Insignia's NetWare implementation 
does everything by the book. The QDI- 
based IPX transport layer has performed 
flawlessly, so DOS programs that talk 
directly to IPX, such as Eicon Technol¬ 
ogy's Access/X*25, have run without a 
hitch. We ran the DOS version of a net¬ 
worked FoxPro 2.0 application, but the 
speedy Quadra became a slow AT in the 
process* 

Clearly, the SoftAT/SoftNode combi¬ 
nation isn't well suited to compute-inten¬ 
sive tasks. But if you've got a client/ 
server application that's glued to DOS 
and IPX, and you need to have it materi¬ 
alize on a Mac, SoftNode looks like the 
right magic bullet. 

—The BYTE Lab 


Reviewer’s Notebook provides new infor¬ 
mation-including version updates, new 
test data t long-term usage reports, and 
reader feedback—on products and prod¬ 
uct categories. 


ITEMS DISCUSSED 


QBIazer. ... $745 

Telebit Corp* 

1315 Chesapeake Ter. 

Sunnyvale, CA 94089 
(800) 835-3248 
(408) 734-4333 
fax: (408) 734-3333 
Circle 1227 on Inquiry Cord* 

SoftNode...*....$175 

Insignia Solutions, Inc* 

526 Clyde Ave. 

Mountain View, CA 94043 

(415) 694-7600 

Circle 1228 on Inquiry Card* 

St acker 2.0*...$149 

Stac Electronics 

5993 Avemda Enemas 

Carlsbad, CA 92008 

(800) 522-7822 

(619) 431-7474 

fax:(619)431-0880 

Circle 1229 on Inquiry Cord* 
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We understand how you feel when 
your presentation goes badly. 



If your LCD projection panel 
doesn’t perform as well as you do, 
you’re the one that ends up looking 
foolish. That’s why we gave the 
MagnaByte® 6001 true color satura¬ 
tion and outstanding image clarity 
And we made it so easy to set up 
and use, virtually anyone can give a 
professional, glitch-free presentation. 
Anywhere. 

With die lightweight MagnaByte 
6001, whatever appears on the 
computer screen is projected in 
thousands of crisp, rich colors 


through an overhead projector. And 
you can still use your mouse or key 
commands to manipulate graphics, 
call up different screens or type in 
new text. All in brilliant 640 x 480 
resolution. 

Seeing is believing. Ask your 
AV dealer for a comparative demon¬ 
stration. For the Telex dealer nearest 
you, call 1-800-828-6107. 

Because if you can’t show it as 
well as you know it, your presentation 
isn’t the only thing that, will suffer. 

©1391 Telex Cmnussimcslt+H-ts.Lie. 


The MagnaByte ® 6001. 



Circle 128 on Inquiry Card (RESELLERS: 129). 
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RAYMOND G A COTE 
AND BEN SMITH 


Tapping into Sockets 



T he Berkeley Standard Distribution Unix model 
for interprocess communications is known as 
“sockets,” A socket is a general-purpose I PC 
mechanism useful for both stand-alone and 
networked applications. In BSD Unix, sockets 
are part of the kernel and are accessible by way of sys¬ 
tem calls, Non-BSD Unix systems provide sockets in 
the form of libraries—as do other operating systems, 
including MS-DOS, Mac OS, and OS/2. You can use 
sockets to distribute a single source code client/server 
application throughout a population of machines run¬ 
ning any of these operating systems, so long as each 
runs the requisite IP substrate. 

If you can carve up an application into processes that 
run on separate computers, you get the most mileage 
out of the special capabilities of each computer. One 
computer, a file server, might control an array of high- 
capacity drives, applying most of its computing power 
to the efficient management of all this storage. Another 
machine, the compute server, may hit its stride when 
performing complex calculations. Still others—work¬ 
stations and personal computers—may serve best as 
user-interface engines running Microsoft Windows, 
MultiFinder, or the X Window System. 

Harnessed to a network, this collection of computers 
works most efficiently when you can assign the right 
kind of work to each kind of machine: disk I/O to the 
file server, number crunching to the compute server, 
and user interfaces to the display servers. To achieve 


that d i st ribut ion of 1 abor, t he 
processes on each of these 
machines must be able to 
communicate with the appro¬ 
priate processes on the other 
machines. That's where sock¬ 
ets come in. 


Here's how to build 
a portable client/server 
application for 
TCP/IP networks 


Anatomy of a Socket 

The sockets model generalizes the standard I/O func¬ 
tions that you find in common C language libraries: 
openQ, read(), writef), and close{). It augments 
these functions with data structures and methods that 
enable these I/O functions to pass data through network 
connections. The characteristics of a socket are deter¬ 
mined by the following: 

• the domain in which the socket operates, 

* the name structure to which the socket is 
(optionally) bound, 

• the socket type, and 

* the socket protocol. 

On BSD Unix systems, the most common domain is 
called simply “Unix” and typically governs the IPCs 
conducted among processes running on a single system. 
In that domain, sockets are used for, among other 
things, the pipes that connect the flow of data from the 
standard output of one process to the standard input of 
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another. In this installment of Some As¬ 
sembly Required, we focus instead on 
the Internet domain that governs IPCs 
that travel through networks. 

What about that “optional name struc¬ 
ture" mentioned above? When you pro¬ 
gram with ordinary files, the open() 
call requires as an argument the name of 
a file. But when you create a socket using 
the socket() call, you specify the sock¬ 
et domain, the socket type, and the pro¬ 
tocol; there is no filename or path. There 
is only a socket number (returned by the 
function call) that identifies the socket 
within your application. To export the 
socket for use outside your program, 
you've got to do some public relations; 
the socket needs an identity. 

In the BSD Unix domain, this identi¬ 
ty-little more than a name for a special 
file—enables your program to communi¬ 
cate with other processes running on the 
same system. In the Internet domain, 
however, the socket needs a more com¬ 
plex identity. The structure of this identi¬ 
ty is defined in <netinet/in.h> and in¬ 
cludes a port number and the Internet 
address ( netid/hostid ) of the machine 
running the process that is opening the 
socket. 

Port numbers define entry points for 
services provided by server applications. 
The server part of a client/server appli¬ 
cation associates the service it offers with 
what is called a “well-known" port num¬ 
ber. On Unix systems, port numbers of 
commonly used well-known services are 
listed in /etc/services. Avoid these 
numbers unless you want to either use or 
provide one of the services. 

The Internet address is a 4-byte (32- 
bit) number. This number is usually 
written as four separate decimal num¬ 
bers delimited by dots; for example, 
192.1.1.5. The Internet address is often 
associated with a host ID name; the file 
/etc/hosts contains the address-to- 
name mapping. You can call gethost- 
bynaJitef) to inquire about a system by 
name, or inet_addr() to ask about it by 
address. 

Types and Protocols 
In IP terminology, the basic unit of data 
transfer is a Vagram—which is basical¬ 
ly a header followed by some data. Data¬ 
grams are an “unreliable and connec- 
tionless" delivery system. But this 
doesn't mean that they are a useless de¬ 
livery system; it simply means that it is 
not the responsibility of the Internet to 
confirm that datagrams are delivered. 
Programs that use IP must do this for 
themselves, or at least there must be a 
higher-level protocol (e.g,, TCP) that 


ANATOMY OF A 
SOCKET-ORIENTED 
TRANSFER 


Server 

(Co n necti on -a ri e nted 
protocol) 



The typical flow of events for a 
connection-oriented transfer using 
sockets. (Figure courtesy of Uni x 
Network Programming by W. Richard 
Stevens, Prentice-Hall, 1990.} 


provides the service of reliability. 

A socket that works only at the data¬ 
gram level is called a datagram socket. A 
stream socket, on the other hand, re¬ 
quires a reliable connection. Once a con¬ 
nection has been established with a 
stream socket, the data appears to flow 
as a constant stream from one point to 
another. This is called a connection-ori¬ 
ented protocol. The examples we'll pre¬ 
sent in this article use stream sockets. 

Another type of socket is the se¬ 
quenced packet socket, which belongs to 
the XNS (Xerox Network Services) do¬ 
main. Still another type, which has the 
most attractive name of all, is the Reli¬ 
ably Delivered Message socket. A fifth 
type is the raw socket , used by special, 
privileged programs to access very low- 
level protocols. For our purposes here, 
though, we'll focus just on the stream 
socket and its application in the develop¬ 
ment of client/server applications. Mas¬ 
ter this, and the rest will be easy. 


The Client/Server Connection 

TCP/IP stream sockets enable a client 
program (or process , if you prefer) to 
communicate with a server program. In 
the client/server model, the server offers 
some “service" that clients can use. A 
database server, for example, handles re¬ 
quests from database clients. With such 
an architecture, several users running 
the client application can simultaneously 
add, modify, and retrieve records, while 
a single process can reliably control ac¬ 
cess and locking. 

If the server is located on one machine 
and the clients are on others, there must 
be some way for the clients and servers to 
communicate and pass data back and 
forth. With sockets, the server’s first 
task is to set up a port through which cli¬ 
ents can communicate. Once the server 
has established a port (or ports) and is 
open for business, it waits for customers 
to serve. When a client comes to a port 
(i.e., connects a socket to the port), then 
the actual client/server business gets un¬ 
der way. 

The figure shows the typical sequence 
of events for a client/server application 
that uses sockets. We will look at the 
skeleton of such an application, adapted 
from a set of programs developed by the 
BYTE Lab to test high-end file servers 
(see “File Servers Face Off," February 
BYTE). Listings 1 through 5 present the 
essence of these programs, the socket 
foundation for any client/server appli¬ 
cation. 

Naturally, we need a server program 
with which to communicate. Following 
an example in the book UNIX Program 
Design and Development for IBM PCs by 
Tom Yager (Addison-Wesley, 1991), we 
collected all the socket initialization 
functions in a utility function, create- 
Servicef) (see listing I). This function 
takes the port number we wish to use 
(13760 in our case) and returns a socket 
number (or a negative number if it fails). 

Note that all the initialization steps 
take place in this function, including 
socketO, which creates the socket; 
bind(), which binds the new socket to 
the name/address structure; and lis- 
ten(), which specifies that the socket 
will be used as a server. If successful, 
the server program now “owns” this 
port, and no other programs can connect 
to it for the purpose of creating a server. 
But the port is not actually open for busi¬ 
ness until the server program calls ac- 
eept(). 

Once the socket has been initialized, 
the server program can then handle a cli¬ 
ent connection (see listing 2). The ac¬ 
cept () function $bes not return until 
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SOME ASSEMBLY REQUIRED 


Listing 1 : A simple version of createService. First we 



created the address structure. Then we called the 


main( void ) 

socket () function to create a TCP socket resource. The 


{ 

bind() function associates the socket resource with the 


struct sockaddr_in cllentSockAddr; 

port number and the host Internet address in the address 


int serverSocket; 

structure. Once this is complete , the server then states 


int clientSocket; 

its intention to listen( ) on that particular socket for 


int addrLen; 

communication from clients. 


int pid; 

lnt createService ( ushort port ) 


short result =0; /* assume success */ 

{ 


Boolean done; 

struct sockaddr_ln serverSockAddr; 
int serverSocket; 


/» Create a new socket and init TCP service on selected 
port. */ 

/* clear and set name/address structure */ 
bzero( iserverSockAddr, sizeof( serverSockAddr )); 



serverSocket = createService( Port ); 

/* Convert port number to network byte order. */ 


addrLen = sizeof( cllentSockAddr ); 

serverSockAddr.sin_port = htons( port ); 


serverSockAddr. sin_family = AF.INET; 


/* Loop while looking for client connection requests. «/ 

/* Allow connections from all clients. */ 


serverSockAddr.sin_addr.s_addr * htonl( INADDR_ANY ); 


while ( 1 ) 

{ 

/* The following call blocks until a client wants to 

/« Create TCP socket. */ 


serverSocket = socket( AF_INET, SOCK_STREAM, 0 ); 


connect. */ 

/* Bind socket to port and client-address range. »/ 


clientSocket = accept ( serverSocket, ^cllentSockAddr, 

&addrLen ); 

bind( serverSocket, ^serverSockAddr, 


pid = fork( ); 

sizeof( serverSockAddr )); 


1 * Set up a queue for up to five connection requests, »/ 


if ( 0 =* pid ) 

{ 

listen( serverSocket, 5 )j 


return serverSocket; 


/* the code for the child server goes here. »/ 

} /» createService */ 


} 

close( clientSocket ); 

} /* while »/ 

Listing 2: The server (parent) process. 




return result; 

/* Define a port on which to listen. */ 



# define Port (ushort)13760 


) /* main */ 


a client communicates with the server. 
This function then returns with a new 
socket value, which is used for all fur¬ 
ther communications with the newly con¬ 
nected client task. The well-known sock¬ 
et only serves to establish the initial 
hookup between the two processes. A 
socket arbitrator then moves the conver¬ 
sation to another socket number—one 
that it picks. 

Parent and Child 

There are now two sockets. One is bound 
to the well-known port and was used to 
establish the initial connection. It is now 
free to listen for further clients wanting 
to communicate. The second socket is 
connected to the client that has just be¬ 
gun communicating. 

We don’t want to have an accept() 
block the business that is going on with 
the established socket connection, so we 
should take advantage of the fact that we 
are running in a multitasking operating 
system and split the server into two sepa¬ 
rate processes. The original process will 


continue looking for new clients, and the 
spawned process will handle requests 
pertaining to the recently established 
client/server connection. 

We achieve this by executing a fork() 
function, which starts a second copy of 
the program. At this point, there are two 
programs executing the same code, but 
we want them to exhibit different behav- 

tream sockets 
are not the only kind 
of sockets that you 
might want to use 
across a network. 



ior. Both programs are at the same point 
in execution; they’ve just returned from a 
fork(). 

A process can determine whether it is 
a parent or a child by examining the pro¬ 
cess identifier (called the pid) returned 
by the fork() function. If the pid is 0, 
then the process is the child and can go 
ahead with its business. First, though, it 
should do some cleanup by closing the 
original socket, which it no longer needs 
(see listing 3). 

However, the original server process 
(i.e., the parent) needs to continue listen¬ 
ing on the well-known socket for other 
clients that wish to communicate, and 
therefore it should loop back to ac- 
cept(). This is the purpose of the 
while(l) loop in listing 2. 

When the server receives a command 
to terminate, it should call shutdown() 
and then close() (see listing 3). The 
shutdown() function takes as param¬ 
eters the socket to be shut down and a 
second, numeric, value. This value may 
be 0, 1, or 2 and determines how much of 


MARCH 1992 • BYTE 263 









SOME ASSEMBLY REQUIRED 


Listing 3: The child-server code, ready to provide services. 

if( O == pit! ) 

f 

cloae( aenrerSoeket ); j* child doesn't need original , 
socket */ 
done = FALSE; 

while{ I done ) 

{ 

^define MaxBufLen 256 
ushort bufLen - MaxBufLen; 
ushort opcode; 
char buffer[HaxBufLen]; 

readShort( clientSocket, ^opcode ); 
switch( opcode ) 

{ 

I* some case statements for services */ 


shutdown( cllentSocket, 2 ); 
closet clientSoeket ); 

) 


Listing 4: A simple version £?/connectToServer, used 
by the client to open a connection with a server , 

Int connectToServerf char #serverName, ushort port ) 

{ 

struct sockaddr.^in serverSockAddr; 
struct hostent *serverHostEnt; 
int toServerSocket; 
ulorjg hostAddr; 

short result - (-1); j* assume failure *f 


/* Clear and set server address structure. */ 
baero( 4serverSockAddr, siaeof( aerverSotkAddr )}; 
hostAddr - inet_addr( serverName ); 
ift (long)hostAddr 1- (long){-l)) 

{ I* we've got an address */ 
bcopyt AhostAddr, 4&erverSockAddr-sin_addr f 
siseof( hostAddr ))j 
] else 


If* Ask host database/name server for host entry. *f 
serverHostEnt ■ gethostbyname{ serverName ); 
if( NULL -- serverHostEnt ) 

{ 

fprintf{ stderr, "Can't locate host \ M ts\"\n 1 ’ J serverName ); 
goto egress; 

} 

/* Copy address From host entry to socket structure. */ 
bcopy ( s erve rHostEnt- > h_addr , 4s erverSoekAddr. s in_addr, 
se rverHoStEnt- > h_length ); 

} 

serve rSockAddr. sirufamily = Af_INET; 
serverSoekAddr.sin_port - htons( port )j 

f* Create a socket. #/ 

toServerSocket = socket( AF„INET, SOCK STREAM, 0); 
connect( toServerSocket, 4serverSockAddr, 
sizeof( serverSockAddr) ); 
result = toServerSocket; 

egress: 

return result; 

) /* connectToServer */ 


Listing 5: The client process. 

0define Port (ushort)13760 f* that widely known socket port 
number »/ 

void main( void ) 

{ 

Int toServerSocket - -1| 

j* Try to connect to a server. *j 
toServerSocket - connectToServer( svrName, Port ); 

I* Communicate with server */ 


/* When done, tell server to terminate process. */ 


if( toServerSocket >= 0 ) 

( 

ahutdown( toServerSocket, 2 ); 
dose( toServerSocket ); 

} 

return result; 

} /* main */ 


the network communication to termi¬ 
nate. If the value is 0, then further re¬ 
ceives are disallowed. If the value is 1, 
further transmission is disallowed. If the 
value is 2, both sends and receives are 
disallowed, in our case, since we are 
done with all communication, we select 
2. Once all sends and receives are shut 
down, ciose{) needs to be called to re¬ 
lease any system resources the socket 
may have required. 

Now that we’ve got a server, we need 
to create a client that can use its services. 
The client program in listings 4 and 5 is 
simpler than the server. As with create- 


ServiceQ for the server, we gathered 
the initialization routines into a single 
function, connectToServer, which 
takes the server’s host name or address 
and a port number and returns a socket 
value that is used for further communi¬ 
cation. 

The only tricky part of connectTo- 
Server () is that you need to be able to 
locate the machine on which the server is 
running. As with ordinary file I/O, you 
then use write and read functions to ex¬ 
change data with the server. When the 
client is ready to end the session, it calls 
shut down () andclose(). 


Socket to ’Em 

The full programs from which we drew 
these examples are available in electronic 
formal (see page 5 for details). We devel¬ 
oped the test programs under MS-DOS 
5.0 using the PC/TCP Development Kit 
from FTP Software and Microsoft C 
6.00a. We then ported the programs to 
SCO Unix System V without a single 
code change. 

The client operates under both DOS 
and Unix. The server program will not 
execute under DOS, since DOS is not a 
multitasking environment. However, you 
could build a single-task server under 
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Your interface doesn’t have 
tobeastraitjacket 




$0Mir 


^miho C-scape is the most flexible 
user interface package for text or 
graphics-based applications. 


screens, test them, and then automatically generate complete C 
source code or binary screen files. 


All too often user interface management systems force 
you to program with your hands tied You do tilings their way 
or not at all. 




C-scape sets you free. It provides powerful features - 
scrolling windows, mouse support, menus, text editors, help, 
data entry, etc. - yet lets you tie your own functionality' to these 
objects without touching the underlying code. 

What’s more, C-scape’s object-oriented architecture 
makes it easy to integrate with any other C library. So you aren’t 

locked into one solution. 

Unlike many 
other screen manageis, 
C-scape is a true 
windowing environ¬ 
ment. Which makes it 
powerful enough to 
tackle the most 


...and on character-based terminals... 


demanding user interface requirements. 

C-scape is also so easy to use you can affordably build 
elegant new interfaces even for simple applications and databases. 

Prototyping and code generation are no problem. C-scape’s 
Look & Feel interactive screen designer lets you create full featured 


And since C-scape 

Applications Hunt with c-scape can 

run on PC's... supports text and graphics 

simultaneously, it’s a smart choice for users who want to add 

graphics to existing text applications. 

See for yourself why thousands of programmers worldwide 

use C-scape. Call for a 

copy today. And escape 

tire interface straitjacket. 

Iiantisthe 

world’s leading supplier 
of open systems 
programming tools, 
languages, and 
libraries. Call foryour free liant product catalogue. 

30 DAY MONEY BACK GUARANTEE. CALL FOR 
FREE DEMO. 


C-scape applications 
port without modification 
across DOS, extended DOS, 
OS/2, UNIX, AIX, the X 
Window System, QNX 
and VMS. 


LlIIAINIT ■I 

Australia Noble Systems (02) 564 1200; AusJGerJSwitt. ESM (070) 22 34077; Benelux TM 
Consult (02503) 26312; Denmark Ravenholm (042) 887249; France Smartline (01) 4634 
6419; Italy Soft Team (049) 82 91285; Norway Ravenholm (02) 448855; Sweden UnSoft 
(013) 111588; UJL Systemstar (0992) 500919- All other inquiries: Oakland Group, GmbH 
+49 (0) 30 391 5045. 

Uant logo type, C-scape and Look & Feel are trademarks of Liam Software Corp. Other 
trademarks belong to their respective companies, Copyright © 1991 by liant Software Corp. t 
959 Concord vSL n Framingham, MA 01701, U.S.A. 508-872-8700, FAX: 508-626-2221. 
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Make Your Best Work Look Its Best! 


Name 

Definition 

Gamma 

T(z) - f dt 

Jo 

Sine 

sm(a;) — “(e tx — e _lx ) 

2i 

Zeta 

DO 

C(a) = >Tfc-* (fis > 1) 
k=l 



PCTeX 


Typesetting Software 

For professional publishing and the power to produce high-quality technical 
documents, scientific notation, mathematical formulas, and tables, rely on PCT^£ 
to make your work look its best. The next step beyond standard desktop 
publishing, PCT[X is the difference between average and expert* You'll get 
professional typesetting at amateur prices* And with our new PC TfX Systems, you 
get everything you need, with no extra costs. 

The PCT[X System for Laser Printers includes: 

• PCTjX and PCT^C/386, Version 3*1 

• Our screen previewer and laser printer drivers 

• and feATjX Macro Packages 

• Free Technical Support 

For a free catalog and demo disk, call 415/388-8853. See the best for yourself! 

Personal T^X, Inc. • 12 Madrona Ave. * Mill Valley, CA • Fax; 415/388-8865 


PERSONAL 

T& 


INC 


People are talking about us. 

F77LEM/32 & lahey Ergo OS/386 ___ 

Port mainframe programs as large as 96MB to 38(V486's with this 32-bh DOS-Extender 
compiler. The Winner of PC Magazines 1988 Technical Excellence Award just got better New 
Vfersinn 4.0 includes: Programming Tools, Popular Fortran 90 features, Virtual Memory 
Support, DESQview Support, New Documentation and Free Unlimited Runtime Licenses. 
F77L-EM/32 $995 0&386 $395 


F77L _ 

The fastest real-mode compiler available, 

F77L can take advantage of your 386 PC by 
generating 32-bit instructions. New Version 
5.0 includes: Fortran 90 features, Weitek 


Lahe y Personal Fortran 77 

Version 3.0: Full ANSI 77, Editor, Debugger, 
Linker, Library Manager, Microsoft and 
Borland C interfaces* A great learning tool 
at an unbeatable price, $99 



Contact us to discuss our products and your needs. (800) 548-4778 
Lahey Computer Systems, Inc. P.0, Box 6091, Incline Village, NV 89450 
Tel: (702) 831-2500 FAX: (702) 831-8123 

FORTRAN IS OUR FORTE 


SOME ASSEMBLY REQUIRED 

Once we have a 
server, we need to 
create a client that 
can use its services. 



DOS and communicate to it from another 
system. 

Stream sockets are not the only kind of 
sockets that you might want to use across 
a network. And sockets are not the only 
way to handle IPCs across a network. 
There are other IPCs for other networks, 
but sockets are the most widely imple¬ 
mented ones. 

The sockets mechanism was initially 
introduced in BSD 4.2 Unix in 1981, 
That implementation provided sockets as 
system function calls; in other words, 
sockets were built into the BSD kernel. 
Unix System V release 4.0 employs the 
streams mechanism for hooking external 
drivers to the kernel; thus, SVR4 sockets 
are implemented in terms of streams* 

What is impressive is that the same 
source code that we have provided here 
can be compiled with little or no modifi¬ 
cation on any of these disparate systems 
and implementations, and the sockets 
work across these different worlds. This 
is an illustration of reliable IPCs in a 
truly heterogeneous computing environ¬ 
ment* m 
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Aladdin is a wodd leader in the field of software 
protection. During the last six years we have helped 
thousands of software producers in more than 40 
countries to protect their software. 

The HASP™ system is based on advanced 
ASIC (Application Specific Integrated Circuit) 
components and sophisticated encryption 
algorithms. State-of-the-art engineering ensures full 
protection of your software with no hassles 
for your customers. 

HASP plugs are designed for the IBM PC & PS-2 
families and their compatibles, as well as for 
Apple-Macintosh computers. Full software support 
is provided for dozens of languages and compilers 
under DOS, OS/2, WINDOWS-3, SCO XENIX, 
SCO UNIX 386, AIX, PHAR-LAP, and AUTOCAD. 

TM 
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software protection systems, makes it possible to 
activate a protected program from several stations 
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NetHASP works both on Novell networks and on 
those based on the NET-BIOS protocol, and it can 
therefore be used on almost any LAN. 
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HOW DO YOU GET 
A JOB WITHOUT 
EXPERIENCE? 
ANDHOWDOYOU 
GET EXPERIENCE 
WITHOUT A JOB? 


Most young people have one 
answer to this problem. They avoid 
it until they’re out of college. But 
they could be getting solid work 
experience while they’re still in col¬ 
lege. With your company’s help. 

And ours. 

We’re Co-op Education. A nation¬ 
wide program that helps college 
students get real jobs for real pay, 
while they’re getting an education. 

But we can’t do it without you. 


Those real jobs have to come from 
real companies. Like yours. 

For more information on how 
you can participate in this valuable 
program, write Co-op Education, 
Box 775E, Boston, MA 02115. 

Not only will you be giving stu¬ 
dents a chance to earn money 
and pick up the most valuable kind 
of knowledge, you’ll be giving 
yourselves a chance to pick up the 
most valuable kind of employee. 



Co-op Education. 

You earn a future when you earn a degree. 


A Public Service of This Publication ©1987 National Commission for Cooperative Education 
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BRADLEY DYCK 
K L I E W E R 


Enhancing Laser- 
Printer Resolution 



rii he hottest laser battle going has nothing to do 

I * with the world of science fiction. But you could 
still say that it’s in the realm of special effects. 
How can you make the eye see smoother lines 
JL and better halftones? Laser-primer manufac¬ 
turers are tuning their engines so that they can produce 
pages with effective resolutions beyond the familiar 
30G-dot-per-inch limits* I’ll look at some of the tech¬ 
niques that companies like Apple, DP-Tek, Hewlett- 
Packard, LaserMaster Technologies, and XLI use to 
achieve these effects. 

There are two general approaches to resolution en¬ 
hancement: edge smoothing and gray-scale enhance¬ 
ment. The former approach includes Apple’s Fine- 
Print, DP-Tek’s Super Smoothing Technology (SST), 
HP’s Resolution Enhancement Technology (RET), and 
LaserMaster’s TurboRes. Gray-scale enhancements 
include Apple’s PhotoGrade, DP-Tek’s LaserPort 
Grayscale controller, and XLTs Super LG A. 

For most people, laser printers are synonymous with 
quality and precision. Relative to what a dot-matrix 
printer can do, a laser printer produces amazingly 
sharp, consistent output. But, if you took closely, you 
can still see the jagged edges along sloped lines and 
curves. If you magnify the pixels, you will see that they 
are not perfectly round. You may also see stray specks 
of toner around the edges and between pixels. These 
imperfections are a consequence of the indirect nature 
of laser printing. 


The direct imaging process 
that phototypesetters use ex¬ 
poses light-sensitive paper, or 
film, to a light source such as 
a laser. Responding to small 
variations in the light inten¬ 
sity, this process produces 
images that are extremely 
sharp. Resolution is typically 
from 1200 to 2400 dpi. 

Laser printers, by contrast, 
use an indirect process. The 
laser exposes a light-sensitive 
print drum and creates an 
electrically charged image on the drum’s surface. 
Toner particles receive an opposite charge, so they are 
attracted to the image that the laser forms. The printer 
engine then transfers the image to a piece of paper and 
fixes it in place by heat fusion. 

Basic Theory of Resolution Enhancement 

How can this process be tweaked to boost resolution? 
Within limits, you can reliably modulate the laser at a 
higher clock rate than the default for a 300-dpi printer, 
thereby boosting the horizontal resolution beyond 300 
dpi. The higher horizontal resolution improves the 
shape of nearly vertical edges but does little for those 
that are nearly horizontal. Most laser printers conve¬ 
niently provide a video I/O port through which an 


Thanks to an 
assortment of clever 
techniques, standard 
laser printers are 
producing sharper 
vector graphics and more 
photo-realistic images 
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external controller card can directly reg¬ 
ulate the laser modulation. 

Vertical resolution is a different kettle 
of fish* It s controlled by the interaction 
between the drum and a rotating mirror, 
which creates the scan lines. In a typical 
laser-printer engine, there are 300 scan 
lines for every inch of travel; therefore, 


the vertical resolution is fixed at 300 
lines per inch {400- and 600-lpi engines 
are also available)* Theoretically, you 
could make mechanical alterations to 
existing printers to control vertical reso¬ 
lution, However, the complications and 
expense of such modifications make this 
approach impractical* Instead, strategies 


Figure \ :A weak pulse of laser light on the upper scan line combines with fringe 
energy delivered to the lower scan line to fatten the line . The upper part of the 
diagram shows an ideal situation in which the two scan lines do not interact; the 
lower part shows the actual, combined effect . (Courtesy of LaserMaster 
Technologies) 


Listing t: Simulating vertical resolution enhancement on a PCL printer. 

[Esc]*t3QQR 

[Esc].16C[Esc]*r0A 

[Esc]*bl6UUUini[255][255][255][255][Esc]*bl6¥[35][255] [255] [255] [255][255] [255] [255] 

[Ese]*rB 

[Esc]&18C 

IFF] 


for enhancing vertical resolution exploit 
quirks of the printing process. 

At the fringes of the laser's beam, the 
intensity drops off, much like a flash¬ 
light’s beam, which has a bright center 
spot surrounded by a dimmer halo* The 
region of the drum under this fringe area 
doesn't receive enough energy to make 
the toner stick to the drum* However, [f 
you augment the fringe area’s charge 
with a brief pulse of laser light on a pre¬ 
ceding or following scan line—a pulse 
too weak to form an image in the fringe 
area—you can push a portion of the target 
line’s fringe area over the adhesion 
threshold. By compensating for fringe 
energy from neighboring lines and con¬ 
trolling the duration of the laser burst, 
the printer can create a line or dot of arbi¬ 
trary vertical thickness (see figure 1). 
You can simulate this vertical resolution 
enhancement effect on an HP Printer 
Control Language-compatible laser 
primer by sending the printer the se¬ 
quence of PCL code shown in listing 1. 

Note that the addressable resolution is 
still limited to the frame buffer’s size; 
for example, consider the 1000- (hori¬ 
zontal) by 400-dpi (vertical) frame buf¬ 
fer implemented in the LaserMaster con¬ 
troller, You could not plot 500 distinct 
horizontal 1 ines at an effective resolution 
of 1000 dpi. But you can create lines of 
arbitrary thickness and therefore have a 
higher effective vertical resolution along 
the edge* By gradually tapering the line 
thickness while moving horizontally, 
you can form an edge with steps of finer 
granularity than that of the frame buffer. 
The effective resolving power can be 
nearly continuous, limited more by other 
factors (e*g., toner particle size) than by 
laser-modulation rates. 

DP-Tek takes a different tack with its 
True Res technology, TrueRes doubles 
both the horizontal and vertical resolu¬ 
tion and gives you access to each pixel 
through a 600- by 600-dpi frame buffer. 

Make Way for Gray 

Because a laser printer can print only 
black or white, gray areas in images 
(e.g* t photographs) must be approximat¬ 
ed with patterns of black and white. 
Laser-printer enhancement technology 
uses two approaches. The first tech¬ 
nique, exemplified by DP-Tek’s Laser- 
Port Grayscale controller, modulates the 
laser to produce an even spray of toner 
over an area. The density of the toner de¬ 
termines the gray level. The resulting 
images resemble photographs and are 
particularly well suited to direct produc¬ 
tion of photo-realistic images. However, 
the detail is too fine for reproduction on 



VERTICAL RESOLUTION ENHANCEMENT 
BY FRINGE ENERGY COMBINATION 


Energy threshold lor toner adhesion 


Short pufses reduce laser energy below thresh old 


Energy 


Lower energy combines with "fringe 11 from previous scan line 
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EDGE ARTIFACTS 
IN DITHERED 
HALFTONE CELL 



an offset printing press* 

The other technique is called halfton¬ 
ing. When you output a bit map to a PCL 
printer, the application typically creates 
dithered halftone cells that behave like 
metapixels. Within each cell, the num¬ 
ber of pixels that are on (black) or off 
(white) determines the gray level of the 
cell (see figure 2), There will be /i 2 +1 
gray levels, where n is the number of 
pixels along one side. As you increase the 
gray levels, you get a more realistic se¬ 
lection of gray shades, but you lose reso¬ 
lution. This resolution, the number of 
halftone cells per inch, is called the line 
screen , It is measured in lines per inch. 

If you are reproducing your work on a 
printing press, it is important to select 
the appropriate line screen; for example, 
in a newspaper, 65 to 85 Ipi is fairly stan¬ 
dard. Other presses used for magazines 
and corporate brochures print at screen 
resolutions of from 133 to 200 Ipi. 

PostScript printers cluster pixels in a 
cell to emulate a halftone dot. Figure 3a 
shows a cell with a 50 percent halftone 
dot, and figure 3b shows one possible 
emulation of that pattern at 300 dpi. You 
can alter the cell’s fill pattern to change 
the effect, or you can rotate to change the 
screen angle. 

Complexities of the Halftone Process 

The task of producing good halftone out¬ 
put is fraught with complications. What 
prints well on a laser printer may not re¬ 
produce so nicely on an offset press. The 
number of pixels in a halftone cell— 
whether evenly dithered or dot-clus¬ 
tered—determines the gray level. Given 
a specific line screen (60 Ipi) and the 
printer’s resolution (300 dpi), you can 


4 Figure 2: Pixel doubling makes the 
edges of this dithered halftone celt stand 
ouL 


Figure 3: Both horizontal and vertical 
resolution enhancement benefit the 
precision with which a halftone dot can 
be formed. The figure shows (a) an ideal 
halftone dot , (b) a halftone dot emulated 
at 300 dpi, (e) a halftone dot improved 
with horizontal resolution enhancement t 
and (d) a halftone dot improved with 
both vertical and horizontal resolution 
enhancement. 


HALFTONE DOT 
FORMATION 


a) b) 



calculate the size of the halftone cell—in 
this case, 5 by 5 pixels* A 50 percent gray 
level would fill half of these cells (i*e. t 
12 or 13), 

But which 13 cells should be filled? 
With straight dithering, the resulting 
gray level will have a fairly even tone, yet 
a cell may exhibit artifacts. In figure 1, 
for example, the edges of the cell stand 
out because the pixels meet* This prob¬ 
lem could be solved by moving to an 
even-numbered cell size (e.g*, a 4- by 4- 
pixel cell, or a 75-lpi screen). But this 
approach introduces yet another prob¬ 
lem. When printed on an offset press, the 
cell behaves like a 212-lpi screen—the al¬ 
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Figure 4: The unusual shape of Apple ’s 
PhotoGrade halftone cell lends itself 
to efficient calculations and speedy 
rendering , 


ternating pattern (at 300 dpi) creates 
rows of pixels at a 45-degree angle within 
the cell itself—too fine for accurate re¬ 
production. 

Halftoning with 
Resolution Enhancement 

Resolution enhancement.gives you the 
opportunity to emulate a halftone dot 
more precisely. Figure 3c shows what the 
LaserMaster controller can do. Because 
it’s pixel-addressable along the x-axis, 
horizontal resolution enhancement im¬ 
proves the shape of the emulated dot. 
XLI’s Super LGA technology goes a step 
further: It applies both horizontal and 
vertical enhancement techniques to the 
formation of the halftone dots (see figure 
3d)* As a result, even more gray levels 
are available than through a simple hori¬ 
zontal resolution boost. 

In some cases, the halftone cell may 
not be square* Apple uses a rather un¬ 
usual shape with PhotoGrade. The de¬ 
fault cell pattern for PhotoGrade (see 
figure 4) results in a 45-degree, 106-Ipi 
screen with 67 gray shades* The shape 
looks somewhat odd, but Apple claims 
that it lends itself to efficient calcula¬ 
tions, thus improving rendering speed. 

Halftone imaging can dramatically 
cut data-storage requirements. Consider 
a 16- by 16-pixel halftone cell. Such a 
cell supports 257 shades. If the pixels 
were stored individually as a bit map, 
they would require 256 bits, or 32 bytes 
of memory. When converted to a half¬ 
tone cell, the same image area can be 
stored as a single byte, because 256 gray 
levels can be described by one 8-bit se¬ 
lector. That’s a dramatic reduction in 
memory requirements. 

continued 
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UNDER THE HOOD 


How much can modulated laser tech¬ 
niques improve halftone output? Simply 
using a higher-re solution bit map im¬ 
proves the output considerably; this is 
true for DP-Tek’s TrueRes technology 
and LaserMaster's controller. In these 
cases, the effective resolution simply 
matches the output resolution. 

With techniques such as PhotoGrade 
and Super LGA, you must square the line 
screen and multiply by the number of 
gray levels to find the equivalent dot den¬ 
sity. PhotoGrade, with a 106- by 106- 
pixel halftone cell by 67 gray levels 
(equivalent to 752,812 dots), has about 
the same density as 867-dpi dithered out¬ 
put (867 2 =751,869 dots). Super LGA, 
which claims a 150- by 150-pixel half¬ 
tone cell by 256 gray levels, has an equiv¬ 
alent density of 2400 dpi. 

This claim is the subject of some de¬ 
bate among users and vendors. Again, 
due to the indirect nature of the process, 
a region of dark grays may saturate to 
black. Similarly, light areas may not 
meet the threshold and print white. In 
other mixed areas, the interaction allows 
additional detail to appear, and the re¬ 
sulting images are quite impressive. 


Different Strokes 
for Different Vendors 

Laser modulation is now quite common 
for vertical resolution enhancement. But 
the implementation can vary significant¬ 
ly from company to company. One dif¬ 
ference lies in where the resolution en¬ 
hancement is processed-—before or after 
the image is rasterized (Le., converted 
into a pjxel-by-pixel image). For exam¬ 
ple, LaserMaster, one of the pioneers in 
vertical resolution enhancement along 
edges, stores data as idealized images. 
This technique reduces the memory de¬ 
mands on the frame buffer. As each 
character prints, the TurboRes algo¬ 
rithm applies the ideal image shape to the 
real-time rasterization process. Hence, a 
stroke of fractional width can be raster¬ 
ized as a fractional width. 

HP's widely recognized RET takes 
the other tack. RET alters the image 
after it has been rasterized. The printer 
stores six lines of data and compares the 
pattern formed by each pixel and its 
nearest neighbors to known edge pat¬ 
terns. If a match is found, the printer 
modulates the laser to smooth the edges. 
Stored patterns include objects such as 


serifs (for smoother tapering) and line 
intersections (which need deemphasis to 
reduce toner pooling). Apple's FinePrint 
and DP-Tek's SST both use a similar ap¬ 
proach, although their edge-detecting al¬ 
gorithms differ. 

Where does the enhancement circuitry 
reside? Apple and HP make modifica¬ 
tions to the printer. These enhancements 
add to the appeal for a particular mod¬ 
el—and you can use the same printer 
with any number of hardware platforms 
(e.g., Macintosh, ISA, and Micro Chan¬ 
nel architecture systems). LaserMaster 
and XLI supply add-in cards, which 
means that you can upgrade many differ¬ 
ent printer models but are tied to a single 
bus architecture. 

DP-Tek's TrueRes modulation tech¬ 
nique is quite sophisticated—it can shape 
and position dots at any resolution up to 
double that of the native engine. By com¬ 
bining this effect with pixel-by-pixei 
addressability, TrueRes can reproduce 
odd resolution images, such as a fax 
(203 by 98 pixels or 203 by 196 pixels) 
or 240 by 240 pixels {a fairly standard 
resolution in Japan). These features are 
available in chip sets that laser-printer 
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DOS text retrieval programs.”' pc sources i i/»i 
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from within the search program. 
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vendors can purchase. The individual 
vendors then market a modified engine 
that competes with HP and Apple by add¬ 
ing value to the printer. TrueRes is also 
available in the form of a separate con¬ 
troller called TruePoint, so you can use it 
to upgrade existing laser printers* 

LaserMaster emphasizes master-page 
production for offset printing, where 
dean edges and faithful reproduction of 
type is important. TurboRes claims a 
1000- by 1000-dpi resolution, although 
the continuous nature of vertical en¬ 
hancement allows much finer vertical 
control. As of this writing, LaserMaster 
does not store bit-mapped data in a half¬ 
tone format. Instead, the company uses a 
dithered frame buffer that matches the 
vertical scan density of the engine (400 
! ines for its own hardware) and boosts the 
horizontal resolution to 1000 dpi. Laser¬ 
Master's dithering algorithms faithfully 
reproduce variable line screens and an¬ 
gles. It supports both PC and Macintosh 
platforms* The company also supplies 
adapters for 300-dpi laser printers, as 
well as its own printer, which uses a 400- 
dpi engine. 

By the time you read this, Laser¬ 
Master will have announced an upgrade 
called TurboGray that applies TurboRes 
vertical-resolution enhancement tech¬ 
niques to halftone images* By prepro¬ 
cessing several formats (e.g*, PostScript 
and PCL 4), LaserMaster controllers can 
apply the proper enhancement technol¬ 
ogy to the right image—edge or bit map. 

Whereas LaserMaster stresses edge 
enhancement and applies dithering meth¬ 
ods to halftone images, XLI enhances 
halftone images with shaped (i.e., verti¬ 
cally enhanced) dots. As of this writing, 
XLI does not enhance text, although 
such a feature should be available by the 
time you read this. XLI produces an 
OEM product that combines other edge- 
enhancement technologies to text. 

XLFs Super LGA technology is em¬ 
bodied in the company’s LaserPix con¬ 
troller, which targets Microsoft Win¬ 
dows applications* When a Windows 
application sends output to the printer, 
the LaserPix grabs the gray-scaie images 
and processes them through the laser 
printer's I/O port* Meanwhile, other 
data continues through the parallel or 
serial connection. By synchronizing the 
I/O transmission with the drum motion, 
the LaserPix can add the enhanced im¬ 
ages while the page prints* If the laser 
printer supports edge smoothing (as the 
LaserJet Series III does), your output can 
have the combined enhancements of both 
technologies. 

The LaserPix controller provides only 


two screens: 75 lines at a 63-degree angle 
and 150 lines at a 0-degree angle* Both 
screens use 256 gray levels* For most off¬ 
set printing, 150 lines is too fine. XLI 
has targeted this resolution for use in im¬ 
aging applications, where direct output is 
useful or economical; for example, med¬ 
ical imaging and electron microscopy 
often use expensive Polaroid cameras to 
capture images* With the LaserPix, you 
can use a laser printer as a fairly inexpen¬ 
sive substitute for photographic repro¬ 
duction. 

Print speed is also emphasized with 
the LaserPix. Indeed, screen selections 
have been limited to optimize the rasteri¬ 
zation algorithms. The controller trans¬ 
fers images to the printer much faster 
than a parallel or serial port. As long as 
the print run is fairly small, the system is 
useful for multiple copies. 

Apple includes edge and gray-scale 
enhancement on its printers. Fine Print 
provides the edge enhancement, and 
PhotoGrade improves gray-scale images. 
These technologies are available in the 
new LaserWriter I IF and IIG Grayscale 
printers. 

Apple uses a mix of pre- and postpro¬ 
cessing to keep PhotoGrade and Fine- 
Print from interfering with each other. 
The FinePrint postprocessing circuitry 
recognizes the PhotoGrade format and 
turns itself off when a bit-mapped image 
is processing. Earlier, I showed you that 
PhotoGrade uses 67 gray shades—a 
seemingly strange choice, since that 
works out to 8.375 levels per pixel* Why 
not an even 8 or 9 levels? Due to varia¬ 
tions in physical properties (e.g., toner 
particle size), what may appear as subtly 
different shades of gray in one prim run 
may appear as the same shade in the next 
run. Apple's experiments showed that 67 
levels per halftone cell was a practical 
maximum for consistent results. In fact, 
the PhotoGrade format allows for 16 
levels per pixel (or 128 levels per cell), so 
Apple is leaving room for expansion. 

Pushing Laser Printers to the Limit 

Apple is taking a conservative approach 
in limiting its gray scale to 67 shades. It 
is possible to push the engine to higher 
effective resolutions, as companies such 
as XLI are doing. But even at claimed ef¬ 
fective resolutions of 2400 dpi, it would 
be premature to proclaim the demise of 
the phototypesetter. Although the effec¬ 
tive resolutions offered by these en¬ 
hancement techniques approach or ex¬ 
ceed the levels offered by typesetters, the 
laser-printer images are not as sharp. 
The interaction between toner and drum 
and even gear noise from the paperfeed 


mechanism (which appears as dark 
bands on the printout) limit the clarity of 
plain paper output. 

Nevertheless, many applications do 
not require the full clarity of phototype- 
setter output. Enhanced laser-printer 
output offers a marked improvement over 
standard 300-dpi printing. Certainly, 
there are many people who use 300-dpi 
pages for camera-ready output. For these 
users, resolution enhancement offers a 
cost-effective path to higher quality. You 
can also directly use the plain paper out¬ 
put of a laser printer for applications as 
simple as correspondence or as complex 
as small-volume production. With the 
various enhancement options available, 
you can select a price and features that 
are appropriate for your specific task. ■ 


Bradley Dyck KHewer is the principal of 
DK Micro , a PC and AS/400 consulting 
firm in Minneapolis, Minnesota. He is 
author of EGA/VGA: A Programmer's 
Reference Guide, 2d ed. (McGraw-Hill , 
7990), and he can he reached on BIX as 
"hktiewer. ” 


COMPANY INFORMATION 


Apple Computer , Inc, 

20525 Mariani Ave* 

Cupertino, CA 95014 
(408) 996-1010 

Circle 977 on Inquiry Cord* 

DP-Tek, Inc, 

9920 East Harry 
Wichita, KS 67207 
(800) 727-3130 
(316) 687-3000 
fax: (316) 687-0489 
Circle 978 on Inquiry Card* 

Hewlett-Packard 
3000 Hanover St . 

Palo Alto, CA 94304 
(800) 752-0900 
(415) 857-1501 
Circle 979 on Inquiry Card. 

LaserMaster Technologies, Inc, 

7156 Shady Oak Rd. 

Eden Prairie* MN 55344 
(800)477-7717 
(612) 944-9330 
fax: (612) 943-3469 
Circle 980 on Inquiry Card. 

XLI Corp* 

800 West Cummings Park, Suite 6650 
Woburn, MA01801 
(800) 338-0506 
(617) 932-9199 

Circle 98T on Inquiry Card- 
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high speed parallel printer sharing 
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The large buffers and high speed 
parallel ports allow your graphic 
workstations, network file servers, and 
standalone PCs to quickly off-load 
print jobs which will enable them to 
perform more important tasks. 


With more than 1 million 
connections, BayTech has been 
serving users for over 15 years. Buy 
with confidence and let BayTech be 
your printer sharing solution. For 
reliable, high performance, affordable 
printer sharing devices-multiplexers, 
modems, and data acquisition/control 
devices, contact a BayTech represen¬ 
tative today! 

Because Resources Should Be Shared 
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Consumer Information Catalog 


TiLill 



If you're looking for some good reading, 
you've just found it. The free Consumer 
Information Catalog. 


The Catalog lists about 200 federal 
publications, many of them free, They can 
help you eat right, manage your money, stay 
healthy, plan your child's education, learn 
about federal benefits and more. 

So sharpen your pencil. Write for the free 
Consumer Information Catalog. And get 
reading worth writing for. 



Consumer Information Center 
Department RW 
Pueblo, Colorado 81009 


A public service of this publication and the Consumer Information Center of the U.S. General Services Administration. 









SOFTWARE CORNER 



BARRY NANCE 


Network Sleuth 


T he PC program this month is QVer¬ 
sion, a NetWare utility that tells 
you configuration information for 
each user. Q Vers ion will help when 
you install the new version of the 
NetWare NetX.COM shell program. NetX 
3.3 fixes a hug described in my Decem¬ 
ber 1991 Networks column {“The Black 
Art of Networking”). 

The problem was that local buffering 
of files within NetX sometimes lost data 
before it could write it to the file server. If 
you're using version 3.0IE through 3.22 
of the NetX shelf contact your NetWare 
dealer for the free upgrade to version 3.3. 

You can ask that all users on your net¬ 
work install the new version of NetX in 
their machines, but how can you tell who 
followed instructions? QVersion lets you 
quickly survey your entire LAN to en¬ 
sure that everyone is using up-to-date net¬ 
work software. It displays each user's 
log-in name, Internet Packet Exchange 
(IPX) and NetX versions, network ad¬ 
dress, adapter ID (i.e., node address), and 
last log-in date and time. If you have 
console operator rights, you can use the 
program if you install it in the “public” 


QVersion lets you 
quickly discover any 
NetWare user’s 
network configuration 

directory on your file server. 

Run QVersion to sec the status of all 
nodes. To see one user's configuration, 
type QVERSION followed by that user's 
log-in name. You need type in only the 
first few letters of the log-in name; QVer¬ 
sion will do the rest. The program doesn't 
scroll output, so be sure to type QVER- 
SION | MORE to view the results one screen 
at a time, or type QVERSION < FILENAME 
to send the output to a file. 

Behind the Curtain 

QVersion is freeware. I wrote it in Turbo C 
and included the source code. 

You don’t need a separate third-party 
function library lo do network program¬ 
ming. QVersion is self-contained. The 
int86x () call returns an entry point that 


you use to communicate with (and 
through) IPX and NetX. QVersion stores 
the entry point in a far-poinier-to-a-func- 
tion data item. The utility performs 
lPX/NetX operations merely by invoking 
the function. 

QVersion first looks for active (i.e,, 
logged-in) nodes by using a GetConnec- 
tionlnf armation () function call for 
each connection number. This call returns 
the user LD and log-in time (the same in¬ 
formation displayed by NetWare’s Userlist 
utility). QVersion sends a diagnostic query 
packet to each active workstation with a 
SendIPX () calf It uses a Getlnter- 
networkAddress () call to obtain the 
network number and node address. The 
GetLocalTarget () call tells QVersion 
if the SendIPX {) packet must cross one 
or more bridges on its way to the other 
node, 

QVersion next sets up a special diag¬ 
nostic sequenced-packet-exch ange session 
with the target workstation and requests 
the IPX and NetX version. It stores the re¬ 
lumed IPX and NetX version data, termi¬ 
nates the SPX session, displays the results, 
and moves on to the next workstation. ■ 


UNIX/Ben Smith 


Mail Prep Made Easy 

T he freeware programs rmencode and uudecode are quite 
simple utilities that prepare binary files for transfer over 
Unix mail systems. Although simple, they have become stan¬ 
dard utilities found throughout the Unix community. If they 
aren’t already on your Unix system, they should be. 

Unix mail systems transfer and store messages only as text 
files, despite the fact that the UUCP system can transfer binary 
files. The uuencode program generates a map of the binary 
file using only the printable 7-bit characters. By using some 
clever bit-shifting, developer Mark Horton is able to use only 
four ASCII characters to represent 3 binary bytes. Counting the 
extra overhead of a header, a trailer, and the end-of-Line char¬ 
acter in every 45-character line, the net increase is only 35 
percent. A hexadecimal dump would require a 100 percent 
increase in file size. The uuencode and uudecode programs 
make it possible to send binary files as mail messages. 


MAC/Tom Thompson 


Broadcast Gets the Message Out 

B roadcast is a shareware program written by Joachim Lin¬ 
den berg, a German Mac programmer. It is an elegantly 
simple Chooser-selectable RDEV that lets you transmit up 
to 255-character messages and replies to other networked 
Macs. The recipient, who must run Broadcast, hears a chime 
tone and secs a message window on-screen. The recipient 
can dismiss the window or type a response. The All button lets 
you send a public message to all users. 

Broadcast is network savvy, I've sent messages from a 
Quadra and a Mac Lie i in an Ethernet zone through a GatorBox 
to Macs in a LoealTalk zone. Broadcast works with Apple¬ 
Talk Remote Access, which lets you Leave messages on the 
screens of office Macs from a PowerRook in the field. Broad- 
Cast costs $25 for each zone or $ 100 per network. Registered 
users get a Unix version of Broadcast that lets Macs and Unix 
workstations communicate. 


Editor’s note: SofWare Corner programs are available in a variety of formats. See “Program Listings' on page 5 for details. We 
solicit your contributions for this column. If you've written a program or utility that you think others might find useful, let us know. 
We'll pay $50 for any program we use „ Write to: Software Corner, BYTE, One Phoenix Mill Lane , Peterborough t NH 03458. 
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EZWIN32™ simplifies porting 32-bit 
FORTRAN, C, C++ and Pascal to WINDOWS ™ 


Microway's 32-bit WINDOWS solution 
makes it possible to build and execute 
32'bit applications that run on WINDOWS 
using the standard I/O techniques you are 
familiar with. As you can see from the 
screen, applications developed with 
EZWIN32 build and execute in a 386 
enhanced WINDOW, yet have the look 
and feel of DOS or WINDOWS. 

The EZWIN32 development environ- 
ment uses special versions of Microway's 
NDP™ FORTRAN, C|C++ or Pascal 
compilers, each of which has been rebuilt 
to execute as an EZW1N32 application. 
EZWIN32 uses the WINMEM32 DLL to 
get direct access to 32-bit protected mode 
from WINDOWS, thus overcoming the 
limitations of DPML 

The EZWIN32 environment includes a 
command shell modeled after MS-DOS, 


which includes batch files, a browseable 
work-in-progress buffer, an editor, SETable 
environment variables, the ability to 
change drives, execute 32'bit applications 
on top of WINDOWS and display, 
rename, make or delete directories. In 
short, it is possible to edit, compile and 
run 32-bit applications without leaving an 
EZWIN32 WINDOW. 

EZWJN32 also delivers character based 
I/O which does not obsolete your existing 
sources- Our EZWTN32 C and FORTRAN 
libraries allow standard console I/O, 
which means that C and FORTRAN 
library routines such as printfO, READ 
and WRITE work normally. Optional 
products include a binding utility for 
developers that makes it possible to sell 
32-bit WINDOWS applications, an 
interface to the WINDOWS API, Weitek 
support, and Cyrix EMC support. 


E Z WIN32 comes with your choice of 
one globally optimizing NDP FORTRAN, 
C|C++ or Pascal compiler. The basic 
version lets you build and execute 32-bit 
character based programs on WINDOWS 
and is reasonably priced at $595. Write or 
call for a complete description of our 386, 
486, and i860 languages, development 
tools and DOS and WINDOWS extender 
products. 



Microwav' 


EZBPlJWJi, and NDP are Trademarks of Micrcway- 
WINDCWS Lh a trademark of Microsoft. 


Technology You Can Count On 


Corporate Headquarters, Box 79, Kingston, MA 02364 USA • TEL 508-746-7341 • fi4X 508-746-4678 • U.KJEurope 081-541-5466 
France 0143 2 69593 • Germany 069-75-2023 • Holland40 836455 • Italy 02-74.90.749 • Japan 0474 23 1322 • Norway 6-892020 




























32-bit 


S oftware developers use DOS ex¬ 
tenders—and now, Windows ex¬ 
tenders as well—to create 32-bit 
programs that speed up compu¬ 
tations on large arrays or large 
images. For instance, 32-bit versions of 
AutoCAD are noticeably faster than the 
equivalent real-mode DOS versions and 
much faster than the OS/2 Presentation 
Manager versions. The architecture of the 
386 chip makes 32-bit operations between 
two and five times faster dian ordinary 16- 
bit operations. This more than balances 
out any overhead incurred when a DOS 
extender has to simulate real-mode inter¬ 
rupts to access DOS and BIOS services. 
When a 16-bit protected-mode program 
has to use huge-pointer arithmetic, it in¬ 
curs tremendous overhead. In real mode, 
huge pointers juggle segments and offsets. 
But in 16-bit protected mode, when huge 
pointers juggle selectors and offsets, jug¬ 
gling selectors means accessing the local 
descriptor table and alt sorts of other rig¬ 
marole. 

How bad can this be? Worse than you 
would imagine. 1 used profiling on one 
line of C that was looping on a simple as¬ 
signment with huge addressing in a Win¬ 
dows program. I discovered that it was 
taking 60 percent of the execution time in 
a routine to read a graphics interchange 
format (GIF) image and convert it to a 
Windows device-independent bit map 
(DIB). When I rewrote the line to use the 
_f memepy function, so that it did ad¬ 
dress calculations once per scan line in¬ 
stead of once per pixel, it became an in¬ 
significant (i.e., less than 1 percent) 
component of the overall execution time. 
The next step-=converting the program to 
32-bit operation—seems like it should net 
a factor of 2 increase in speed. 

Last December in this column, Walter 
Oney wrote about the technologies avail¬ 
able to write 32-bit Windows programs; 
you might want to go back and read it. I 'm 
not going to cover the technology so much 
as address the practical aspects of con¬ 
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verting a Windows program to 32-bit sys¬ 
tems. 

32-bit Systems 

Both OS/2 2,0 and Windows New Tech¬ 
nology (NT) are 32-bit systems with a mi¬ 
gration path from Windows. For that mat¬ 
ter, Unix with the X Window System and 
Motif could also be characterized as a 32- 
bit system with a migration path from Win¬ 
dows, The differences among these sys¬ 
tems are vast, but from the point of view of 
a Windows programmer, the most serious 
question is hL How much rewriting will I 
have to do?" From the point of view of a 
marketer, the most serious question is 
“How many people will pay for our 


These Windows extenders 
let you create 
32-bit programs 



program on this platform?" 

It looks like IBM will be providing a 
32-bit version of Mirrors (developed by 
Micrografx) to make it easier to port from 
Windows to OS/2 2.0. 1 haven't seen it 
yet, so T can’t comment on how much 
work will be involved. Microsoft has de¬ 
signed the Win32 application program¬ 
ming interface (API) to be highly com¬ 
patible with 16-bit Windows, with the 
exception of the packing of parameters in 
messages. It looks like most Windows 
programs will port to NT with a few weeks 
of effort. 

Fve found one third-party tool for port¬ 
ing from Windows to Unix with OSF/Mo¬ 
tif. It’s the Wind/U API Library from Bris¬ 
tol Technology. I understand from the 
people who ported CorelDraw to Unix 
that other tools are available. 

For all the hype, relatively few people 
are running any of these systems—they 
represent niche markets. DOS and Win¬ 
dows are still the bread-and-butter plat¬ 
forms for most PC applications devel¬ 
opers. I have compilers and toolkits from 
Watcom and MetaWare that let me build 
32-bit Windows programs for plain old 
Windows 3.x. They are available now, and 
they work. 

Watcom C/386 and 
FORTRAN 77/386 

Watcom is a spin-off from the University 
of Waterloo's computer science depart¬ 
ment. I ran Waterloo FORTRAN and PL/I 
compilers on an IBM 360/67 in 1972. They 
were hot compilers then, and Watcom has 
maintained the tradition. 

I currently have version 8.5 of Wat- 
corn's C and FORTRAN compilers in both 
16- and 32-bit flavors. There is a lot to 
like about these compilers. Their opti¬ 
mization is rather good. You can combine 
FORTRAN and C in a single executable 
file—a real boon if, for example, you have 
a large library of FORTRAN routines for 
numerical methods. The 16-bit compilers 
support DOS, OS/2, Windows, and 16-bit 


ILLUSTRATION'TIM GHAJEK « 1992 


MARCH 1992 * BYTE 2&1 






HANDS ON/BEYOND DOS 



DOS extenders. The 32-hit compilers sup¬ 
port Windows; 32-hit DOS extenders from 
Phar Lap Software, Ergo Computing, and 
Rational Systems; Novell NetWare load¬ 
able modules; and AutoDesk AutoCAD 
development system (ADS) applications. 

You can install all four compilers in the 
same directory because they share a com¬ 
mon toolkit. The toolkits are pretty com¬ 
plete—linkers, debuggers, profilers, a 
make utility, graphics libraries, and sample 
source code to support all those environ¬ 
ments. The compilers aren't inexpensive. 
C/3S6 is currently on sale for $795, but it 
normally sells for $995. 

I’ll concentrate here on Watcom C/386 
as it applies to 32-bit Windows program¬ 
ming. Remember that the Windows 3.0 
API is all 16-bit calls and callbacks. Wat¬ 
com supplies a supervisor for the 32-bit 
environment that is lxmnd with your 32-bit 
flat-memory-model program linked against 
special 32-bit Windows and C libraries. 
The 16-bit application resources, stack, 
and local heap all reside in the supervisor. 

The Watcom Windows supervisor takes 
care of allocating 32-bit memory and load¬ 
ing your application. It has glue functions 
so that 32-bit functions can call the Win¬ 


dows API and DOS, and “glue-back" func¬ 
tions so that Windows can call back to 32- 
bit routines. 

Watcom's approach is a valiant attempt 
lo make the transition from 16-bit Win¬ 
dows to 32-bit Windows easy, but a num¬ 
ber of areas require rewriting. One problem 
area is data passed in messages. Windows 
routinely packs pointers into the long pa¬ 
rameter of its messages' these pointers are 
not automatically converted by the Wat¬ 
com supervisor. Whenever you have code 
that casts iParam to or from a pointer, 
you*11 have to explicitly convert 16-bit 
near and far pointers to and from 32-bit 
pointers. 

Some callback functions (e.g., Enum- 
Fonts) pass pointers that need explicit 
conversion. You have to do special things 
to make a procedure instance from a 32-bit 
function or to call a function for which 
you got the procedure address. Subclassing 
is tricky because you have to provide a 
16-bit callback address. You can't use the 
pointers you get from LocalLock or 
GlobaILock until you've converted them. 

All this memory management stuff can 
become confusing, especially when you 
need 32-bit far pointers. It’s easy to mess 


up your pointer conversions. There's also 
a lot of overhead from the supervisor and 
its allocation of 32-bit memory. You Ye 
talking about 2-MB applications here. 

On tbe other hand, the speed improve¬ 
ment when you get everything working is 
dramatic. One of the sample applications 
that ships with the Watcom C compilers 
is a Windows Life simulation. The 32-bit 
version—which copies arrays using mem- 
cpy rather than fooling around with huge 
pointers and _fmemcpy—really flies. 

Watcom C/386 has an option to build 
C programs using standard I/O into 32-bit 
Windows applications, just by recompiling 
and relinking. That’s one feature that you 
won't find in the competition. 

MetaWare High C Windows ADK 

MetaWare had the first 32-bit Pascal and C 
compilers available for DOS. The com¬ 
pany grew up along with Phar Lap in the 
386 DOS-extender market. High C got an 
early reputation as a compiler with good 
optimization and fussy diagnostics. 1 be¬ 
moaned those diagnostics, the lack of a 
source-level debugger, and MetaWare's 
somewhat Spartan C library in these pages 
several years ago. centhml 
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"On sheer audacity for price- 
performance ratio, we loved 
Mix's products" 


"Power C is a heavy¬ 
weight contender - at a 
bantamweight price ' f 


"The Ctrace debugger is 
where Mix really shines. 
It is magnificent . " 



Power C 

combines a high-performance C compiler 
with superb documentation, at a price that 
brings chuckles from over 50,00(1 satisfied 
customers. That's because Power C per¬ 
forms favorably against compilers costing 
10 times as much. And you can't buy a 
compiler that's more reliable or easier to 
use - at any price. Perhaps that's why 
Power C has won Computer Shopper's 
Best Buy award for three years running. 

* compatible with ANSI C standard 

* integrated Make utility 

* library of over 450 functions 

* IEEE software floating point 

* supports 8 088/286/386/486 CPU 

* memory resident program support 
■ supports 8087/287/387 math chips 

* small/medium/large memory models 

* mixed model with near/far/huge 

* allows arrays larger than 64K 

* CGA, EGA, VGA be Hercules graphics 
“ 650 page manual with tutorial 



|Q Power C Library Source 

includes our Power C assembler, 
plus the C and assembly language source code 
to over 450 functions in the Power C library. 
Unlike our competitors, who charge $150,00 
or more for library source code, we've made 
ours very affordable. 

JAQU £ Power C BCD 
IV Business Math 

includes binary coded decimal fl oaring 
point routines and financial functions to caJcu- 
late interest, depreciation, etc.* BCD routines 
are used for dollars and cents calculations to 
eliminate inaccuracies caused by rounding. 

Power C requires DOS 3.0 or later, 320K memory, 
720K disk space. Master C requires DOS 9.0 or 
later, 384K memory, hard disk. 



David Weinberger 
- Computer Shopper 


Power Ctrace 

combines state-of-the-art technology with 
a friendly interface, making ir very easy to 
find and correct your programming mis- 
rakes. No time consuming edit/compile 
cycles are needed to track down bugs. Simply 
compile your program once with the trace 
option, and Power Ctrace does the rest. 
Multiple windows display your C source 
code, the values of all your program vari¬ 
ables, program output* watch points, and 
assembly instructions. Pur Power Ctrace to 
work for you, and we guarantee that you'll 
be a more productive C programmer. 

Order line: 

1 - 800 - 333-0330 

Technical Support: 

1-214-783-6001 
Fax: 1-214-783-1404 
Mix Software, 1132 Commerce Drive, 
Richardson,TX 73081 


Get 3 FREE copy of Master C (limited time offer) 



Published by die highly acclaimed 
Waite Group, Master C is a 
revolutionary book/disk package that 
turns your PC into a C instructor. 
Master C teaches you, quizzes you, 
notices problems you are having, and 
c recommends action. In a pilot study 
at IBM, students using Master C 
retained 19% more knowledge than 
students who learned from a lecturer. 
Now you can receive this $44*95 
package absolutely FREE when you 
purchase all four Power C products 
described above. Just ask for the 
Master Pack, 

"Master C eschews flash for elegant 
competence, and it works!" 


Jejf Dunteman - PC Techniques 
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F ve since changed my opinion of fussy 
diagnostics: h may be painful to clean your 
code to compile without warnings, but it’s 
a lot more painful to find errors that slipped 
through the compiler, MetaWare has sig¬ 
nificantly improved its libraries and de¬ 
buggers since then, too. I now have noth¬ 
ing to complain about. 

With its latest product, the Windows 
Application Development Kit (ADK), 
MetaWare has aimed to make its 32-bit 
Windows environment better than Wat- 


com’s. There are some advantages to 
bringing your product out second. 

In the MetaWare ADK environment, 
the local heap resides in the supervisor. 
The difference from Watcom’s imple¬ 
mentation is that LocalAlloc returns a 
32-bit far pointer, so you don’t have to do 
any further conversions to use the local 
heap. However, malloc is a better choice 
than LocalAlloc. it allots 32-bit near 
memory, which can be accessed much 
faster. MetaWare also redefines standard 


Windows far data types (e.g., LPSTR) to 
suit the 32-bit environment* 

You still need to explicitly convert some 
16-bit pointers to and from 32-bit pointers 
with the ADK, but not as many as with 
Watcom C/386. You don’t need to worry 
about converting pointers from Make- 
Proclnstance for callback functions. It 
does the right thing automatically. But 
you'11 have to change some function def¬ 
initions to satisfy High C’s type checking: 
The message argument to Windows pro¬ 
cedures has to be changed from type un¬ 
signed to type word. 

Another difference between the two 
products is that MetaWare’s supervisor 
dispatches Windows API calls through a 
jump table, which is supposed to he faster 
than Watcom’s call-gale implementation. 
I don’t know how important that is. 1 
couldn’t see any big speed difference. 
Overall, i find it hard to recommend 
one of these products over the other, 
MetaWare might require fewer changes 
in your Windows code for 32-bit opera¬ 
tion and has better documentation. Wat¬ 
com adds the capability to turn DOS C 
programs into 32-bit Windows programs 
and supports FORTRAN with C. You 
won’t go far wrong with either choice. ■ 


Martin Heller develops software and 
writes about computers, despite a PhD. 
in physics and despite having worked, lit - 
erally, as a rocket scientist. He is the au¬ 
thor of Advanced Windows Programming 
(Wiley, 1992}, You can reach him on BIX 
as "mheller” 

Your questions and comments are wel¬ 
come. Write to: Editor , BYTE, One Phoe¬ 
nix Mill Lane . Peterborough, NH 03458. 


ITEMS DISCUSSED 


FORTRAN 77/386 8.5.,,..,.,$795 

Watcom C/386 8.5..,,.,....$795 

Watcom, Inc. 

(5 19) 886-3700 


Circle 1152 on Inquiry Cord. 

High C Windows Application 

Development Kit .„„„_ $395 

with High C compiler, 32-bit 

debugger, and ADK ..$795 

MetaWare. Inc. 

(408) 429-6382 

Circle 1153 on Inquiry Cord. 

Wind/U API 

Library.$20,00O-$200,OO0 

Bristol Technology, Inc, 

(203) 438-6969 
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Invest in something 
with growth potential. 

America’s economic future depends on a motivated, educated work force. At a 
Boys & Girls Club, kids learn the life skills and job skills they need to grow 
into productive members of our American economy, as well as our society. 

Please make a contribution to the Boys and Girls Clubs. You’ll be investing in 
the growth of America. 



BOYS & GIRLS CLUB 

SUPPORT THE CLUB THAT BEATS THE STREETS 






There's only one way to get around out here. 



OS2 VERSION 
NOW AVAILABLE 


The most 

comprehensive 

TCP/IP 

implementation 
in the industry. 


SUPPORTS NFS! 


No matter who or what 
your PC needs to com¬ 
municate with, there's 
nothing like PC/TCP 
Plus. It's not only the 
fastest, but also the most 
comprehensive TCP/IP 
implementation in the 
industry. And PC/TCP 
Plus has NFS™ access 
built right in. 

Providing connectivity 
to other PCs, minicom¬ 
puters and mainframes, 
PC/TCP Plus communi¬ 
cates over Ethernet, 
Token Ring and StarLAN 
networks with operating 
systems ranging from 
UNIX and VMS to VM 
and MVS. And you can 
forget hardware incom¬ 
patibility; PC/TCP Plus 


supports the largest 
selection of LAN inter¬ 
faces in the business.* 

From around the world 
to around your office, 
now your PC can trans¬ 
fer files, send and receive 
electronic mail, emulate 
VT100, VT220 and IBM 
3278 terminals, access 
NFS servers, and much, 
much more. VINES™ 
and NetWare™ users will 
appreciate PC/TCP's full 
compatibility, as will cus¬ 
tomers of Oracle's dis¬ 
tributed PC database 
products. And with our 
Development Kit, 
including a Berkeley 
Sockets library, you have 
all you need to produce 
custom applications. 


So, the next time you 
want to get from here to 
there, get PC/TCP Plus, 
the TCP/IP implementa¬ 
tion that gives you a 
whole new perspective 
on network communica¬ 
tion. Call us at 
(617) 246-0900 for more 

information. 

VAR Inquiries Welcome 
Reseller Inquiries Invited 

PC/TCP is a roistered trademark, of FTP 
Software, Inc, 

VINES is a trademark of Banyan Systems. 
Inc 

NetWare is a ttmiemark of Novell, Inc. 

NFS is a trademark of Sim Microsystems, 
Inc 

FTP Software, Inc. 

26 Princess St. 

Wakefield, MA 01880-3004 
Phone: (617) 246-0900 
Fax:(617)246-0901 

^Software. Inc? 


*PC/TCF Plus supports interfaces from Acer Allied Telesis, Apricot, AT&T, BICC, DEC, D-Link, D5C r Excetam Gateway Communications, 
IBM, IMC Networks, Intel, tnterian, Longshine, MCAssociates, National Semiconductor, Novell, Proteon, Schneider & Koch, Scope, IQNet, 
3Com, Tiara, Toms, TRW, Ungermann-Bass, Uiuvation, Western Digital and YC5, fn addition to the AS], ND1S and Packet Driver specifications, 
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LAN Analyzers 
Move to AI 


I f you have a utility or other tool that’s 
indispensable yet frustrating to use, 
you know how I feel about LAN an¬ 
alyzers. Three companies—Network 
General, Hewlett-Packard, and No- 
veil “are currently applying AI to their 
network analyzers to make them easier to 
use. The technology has a long way to go, 
but the initial efforts show promise. 

You have to be a specialist to use a net¬ 
work analyzer when LAN problems oc¬ 
cur. The analyzer captures thousands of 
packets by eavesdropping on the LAN’s 
message traffic. Looking through this 
mountain of data to determine the cause 
of a problem is difficult. Understanding 
the patterns of what’s normal and what’s 
not requires a keen eye and a sharp mind. 

A network manager with a protocol an¬ 
alyzer is like a doctor who reaches for a 
microscope to view ceils in a blood sam¬ 
ple. The analyzer is the microscope; as the 
doctor, you have to know what normal 
ceils look like and how many of each type 
you should see. 

Most analyzers consist of a dedicated 
PC with a special network card and soft¬ 
ware. They let you look inside network 
packets and delect specific LAN problems 
(e.g., a failing device, a configuration error, 
or a LAN bottleneck). The analyzer se¬ 
lects those frames that meet the filtering 
criteria you set up, captures them in a file, 
and summarizes the frames or decodes 
them to show their contents. 

You can tell a network analyzer to show 
only error frames, frames traveling be¬ 
tween two nodes, frames of a certain type 
or that contain a given pattern of data, or 
frames that exceed size and frequency 
thresholds you establish. Some analyzers 
also let you inject extra traffic on the LAN 
to simulate adding more nodes. 

Once you know what to look for, you 
can use a network analyzer to find the to¬ 
ken-ring adapter on your LAN dial’s caus¬ 
ing a broadcast storm, to track routing 
errors to a misconfigured gateway, or to 
determine which file server is receiving 


an inordinate amount of message traffic. 
It’s up to you, however, to plan ahead, 
note what you’re looking for, and con¬ 
centrate on finding the cause of the prob¬ 
lem. Knowing what to look for and where 
to look axe the areas where expert systems 
can help. 

Hewlett-Packard’s Network Advisor 
was the first ALassisted analyzer to ship. 
It has a rule-based AI front end called Fault 
Finder. Network General plans to release 
Expert Sniffer about the time you read this, 
and Novell is working on a version of its 
LANalyzer that uses AI techniques. 

First Steps to AI 

The Network Advisor consists of a 386- 
based portable PC with a monochrome or 

Adding AI to analyzers 
will revolutionize 
network troubleshooting 



color LCD and a specially designed LAN 
interface that performs data acquisition. 
The Fault Finder software, which HP wrote 
in Prolog, runs on top of DOS and con¬ 
tains more than 100 rules. Its Smalltalk- 
based GUI can be a bit slow and cumber¬ 
some. 

At present, Fault Finder can help solve 
just a few physical-layer problems. On 
a token-ring LAN, it can monitor for 
station-inseition failures, hard errors, me¬ 
dia-access-control (MAC) beacon frames, 
congested station receivers, and ring bea¬ 
coning. 

If you ask it to explain itself, Fault Find¬ 
er can tell you the basis for its reasoning. 
An example is: tL The ring is considered to 
be beaconing if a station has transmitted 
eight consecutive Beacon MAC frames.” 

Solving a few simple problems and pro¬ 
viding a few explanations won’t justify 
Network Advisor’s $20,000+ price for 
most users, but it’s a start. HP expects to 
move up the protocol ladder into more 
complicated scenarios. The list of symp¬ 
toms you can ask Fault Finder to invest! 
gate will eventually grow from “can’t con¬ 
nect” to such problems as “sporadic 
slowdowns,” “can’t access server 3,” and 
“corrupted server files.” 

The first Expert Sniffer will also solve 
about 100 typical physical-layer problems, 
will recommend the proper actions for a 
given symptom, and will learn about your 
network by monitoring network activity. It 
won’t have a fancy GUI, but it will support 
the widest variety of network protocols. I 
haven’t seen the AI version of LANalyzer, 
but it will probably offer the most in-depth 
analysis of NetWare protocols. 

Room for Improvement 

Like most tools, an analyzer is something 
you’ll use when the situation demands it. 
You won’t spend 8 hours a day, five days 
a week, operating an analyzer. Therefore, 
vendors should make the interface com¬ 
pliant with Common User Access (CUA). 
IBM’s user-interface guidelines aren’t the 
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best in the world, but they are catching on 
as a standard. 

When you hurriedly power up an ana¬ 
lyzer to find out why your LAN just 
crashed, you don't want to have to fumble 
around with the user interface. A CUA in¬ 
terface, whether text- or GUI-based, will 
make the analyzer easier to use on an oc¬ 
casional basis. 

Vendors also need to make it easier to 
log onto the LAN from the analyzer, and 
analyzers should identify network nodes 
by name as well as by the more esoteric 
physical address. Even in a problem situ¬ 
ation, one or more servers may still be 
alive and accessible. You may want to 
print some data on the network's spooled 
printer. Or, after a problem is solved, you 
may want to store results on the server. 
Analyzer manufacturers should supply a 
variety of preinstalled workstation soft¬ 
ware. 

You need to be able to trust your ana¬ 
lyzer. When more than one problem hap¬ 
pens simultaneously, and your heart sinks 
as you get multiple (perhaps conflicting) 
signals from the analyzer, you need a way 
to verify its reasoning and its conclusions. 
The software should let you print out the 



should let you print 
the entire rule base, 
using clear, simple 
English sentences. 



entire rule base, using clear, simple En¬ 
glish sentences. For difficult problems, 
you'll want to sit back and pore over the 
rule base as a reference while you search 
for potential causes. In the same vein, the 
analyzer must be able to show you, step 
by step, why it has reached a certain con¬ 
clusion. 

The vendors could print the rule base 
in the manual, but the rule base should 
change as the analyzer learns about your 
LAN. This doesn't happen yet. The ana¬ 


lyzer should also let you modify the rule 
base, in the same way you add new words 
to a spelling-checker dictionary in your 
word processor. 

The problems you solve will undoubt¬ 
edly happen to other people. If you had a 
way (perhaps by modem) to send case his¬ 
tories back to the vendor, and if the vendor 
had software that digested these scenarios 
to produce an updated rule base, other 
users of that analyzer could periodically 
download a new factory-supplied rule base 
and learn from your experiences. (You 
will someday be the other person, by the 
way.) The analyzer software should keep 
a record of problems as you solve them, 
and it should feed these solutions back to 
a central site. 

Finally, LAN traffic doesn't exist in a 
vacuum. Eavesdropping on the packets as 
they go by isn't enough. The analyzer 
should come with diagnostic workstation 
software that you run at nodes you select 
and that interacts with the analyzer. The 
analyzer could control a portion of the 
LAN traffic to help diagnose problems 
with specific workstations or particular 
segments of the LAN. 

The diagnostic software should include 



p ,„or your simplest* Master Switch, the intelligent data switch from Rose Electronics, can handle it. 
The Master Snitch series is $o versatile and sophisticated peripheral sharing becomes easy. 

Anyone who appreciates ease-of-operationand Designed and manufactured in the USA. Field-proven 

technologkalJy-advanccxI capabilities knows the in thousands of applications. The Master Switch 

^ Master Switch is the right choice. Jor answers any peripheral sharing challenge. Choose the 

l ft U sharing printers, plotters, modems, and intelligent data switch that handles your most 

any device with a serial or parallel port. complex needs, yet is easy to set up and operate... 

Here r s why: choose Master Switch. 

* Any combination of serial or parallel ports 

* Easy selection of peripherals 

* User-expandable memory' up to 4 megabytes 

* Simultaneous access to all devices 

* Rated 'fastest switch’ by PC Magazine 
4 Advanced features include job queue, port 

contention, data collection, job 

* 4*0? ' control menu, initialization strings, 

. .. A pop-up menus, and many more 

*. 4 Complete technical support; 

^, 4 one-year warranty 

py* ^<W 'Hie Low-Cost IAN .Alternative 
Mm With our MasterNet software, tie 

Master Switch prt wides many convenient 
K. LAN functions, such as Email. file transfer, 

WjStm and directory access. 




\T/ ELECTRONICS 

( 800 ) 333-9343 

FAX (713) 935-0044 • (.713) 935-7673 
P.O. Box 742571 ■ Houston, Texas 77274 
Call for complete information and our 
catalog of Switching and Sharing Solutions. 
Dealer inquiries welcome. 
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► DOS 

► UNIX 

► XENIX 

► ALX 

► VMS 

► Ultrix 

► SunOS 


► Call CLEO. 

Our 3780Plus® is 
the leading 3780/2780 
BSC solution for EDI, 
point-of-sale, medical 
claims filing, electronic 
funds transfer, and other 
remote batch transfer 

applications. It's been proven in over 50,000 
worldwide installations. 

3780Plus provides full IBM 3780/2780 RJE 
emulation for IBM PC/XT/At PS/2, and RS/6000 
systems. It also works with DEC VAX and RISC- 
based systems, as well as Altos, DG t HP, MIPS, 
NCR, NeXT, Prime, Pyramid, Sequent, Sun, and 
Tandem systems, among others. 

3780Plus is easy to install and use. It features 
auto-dial and autoanswer. External modem auto- 
dialing capabilities include UDS BSC, SADL, AT 
Command Set, and V25bis. 

Our powerful Scripting Command Language 


and Application Program Interface make un¬ 
attended operation easy. 

We offer 3780Plus on high-speed modem 
boards, high-performance coprocessor boards, 
and economical synchronous interface boards. 
It's also available with SYNCcable+Tour easy-to- 
install external communications processor that 
allows synchronous communications through 
asynchronous pom. 

3780Plus comes with complete documenta¬ 
tion, ongoing technical support, a hill 12-month 
warranty, and a 30-day money-back guarantee. 

To learn more, call us today at 1-800-233-2536. 
Or urite to us at 2652 Eastrock Drive , Rockford, 
Illinois 61109. Fax: 815/397-6535. 

CLEOS 

CLEO Communications \J* 

A Division of Interface Systems, Inc. 


HP-UX 

► DG/UX 

► FlexOS 

► IBM 4680 OS 
L More! 


AVAILABLE WORLDWIDE! 

In Europe, call Sintcc Peripherals Ltd. in Slough, England, at +44-0753-811888 (fax: +44-0753-811666). 
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a server module (i*e.* a NetWare loadable 
module or value-added process, an OS/2 
LAN Server program, or a Unix program). 
The analyzer could then communicate with 
both the workstation diagnostic software 
and the server module to diagnose LAN 
problems—a sort of CAT scan for your 
network. With this whole-network ap¬ 
proach to finding problems, an Al-assist- 
ed analyzer could solve performance prob¬ 
lems by locating bottlenecks on the LAN, 

The Road Ahead 

Eventually, Al-based analyzers will move 
beyond simple physical-layer maladies to 
more complex problems. To find out why 
a LAN is sluggish, you might use an Al- 
based analyzer to capture frames between 
specific nodes (e.g., a workstation and a 
server) and instruct the analyzer to display 
network utilization, frame counts, and the 
total number of bytes captured. During 
analysts, you’d examine when each frame 
appeared on the network and what that 
frame contained. 

The AI subsystem could help by ask¬ 
ing you to characterize the work done by 
the workstation operator during the test 
period. It might then correlate that work 


with the timing of the message traffic for 
that workstation, taking into account the 
traffic for other nodes, and help you see 
why you have a performance problem* If 
you could load analyzer diagnostic mod¬ 
ules at both the affected workstation and 
the server, you could perform controlled 
experiments. With the help of the Al sub¬ 
system, you could pinpoint a bottleneck, be 
it a slow server hard drive, insufficient 
server memory, an inefficient drive con¬ 
troller, a congested network adapter, or 
some other problem. 

Network analyzers are complicated and 
expensive tools, but they give you a per¬ 
spective on your LAN traffic that you can’t 
otherwise get. Today’s A1-based network 
analyzers won’t help much once you’ve 
mastered the basics of using a protocol an¬ 
alyzer. 

Tomorrow’s products will be more use¬ 
ful in solving more complex problems, 
perhaps even performance bottlenecks. 
Bui don’t underestimate the analytical ef¬ 
fort you need to expend. It will always be 
your responsibility to do the deeper anal¬ 
ysis to determine what the analyzer’s con¬ 
clusions and recommendations mean to 
your LAN* ■ 


Barry Nance is a contributing editor for 
BYTE * He manages a 70-node NetWare 
LAN, and he is the editor of the IBM Ex¬ 
change and moderator of the Ians confer¬ 
ence on BIX , where you can reach him as 
"barrynf 

Your questions and comments are wel¬ 
come . Write to: Editor, BYTE, One Phoe¬ 
nix Mill Lane , Peterborough, NH 03458. 
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Hewlett-Packard Corp* 

(719) 53L4000 
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Multimegabyte Disk Emulators 
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• Floppy Drive and multimegabyte 
emulators for ISA bus computers 
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• EPROM, Flash or SRAM technologies 

• Autobooting, Single or Dual disk 
emulation under PC or MS DOS 

• List prices from $195 

CURTIS, INC. 

2837 No. Fairview Ave. • St. Paul, MN 55113 
612/631-9512 FAX 612/631 -9508 

PC DOS is a trademark of IBM; MS DOS is a trademark of Microscoft 


AccSys for Paradox. 

Because you shouldn’t 
be stuck 

pulling the engine. 



100% compatibility guaranteed 
Support for ALL popular C & C++ compilers 
Twice the speed and half the size (DBA, May ’91) 
C Source available for all memory models 
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current engine fr\_ 1 International 
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THE UNIX /bin 



DAVID 

FIEDLER 


X Hits the Spot 


I n the last episode, I had just managed 
to get my PC (running DOS) talking 
to a Unix workstation via Ethernet, 
TCP/IP, and Telnet. Flushed with this 
success, 1 immediately made plans to 
simultaneously expand my network and 
contract my bank account. 

When the smoke cleared, I was left with 
a pile of receipts and several computers. 
My trusty, once-state-of-the-art 16-MHz 
386DX machine, filled to its personal lim¬ 
it of 4 MB of RAM, was relegated to the 
back room, where it will perform tasks 
that DOS emulators running on Unix Fmd 
impossible. Warning to see if there truly 
was life beyond MS-DOS, I tried Digital 
Research’s DR DOS 6.0. 

Even I Run DOS Sometimes 

I am very happy with any product that 
doesn’t require opening the manual, and 
DR DOS more than qualified. I tested it 
on four different machines, and it chose 
reasonable defaults, based on the CPU, 
RAM, and other hardware it found avail¬ 
able during installation. 

The real reason I wanted DR DOS was 
for its disk compression, because I didn’t 
want to put any more money into the an¬ 
cient disk technology existing on this par¬ 
ticular machine. Under MS-DOS 3.2, I 
was forced to set up separate 32- MB (drive 
C) and 8-MB (drive D) partitions on the 
40-MB drive, and drive C had 26 MB 
used. After installing DR DOS, I have 33 
MB of free space on drive C, and l still 
have a drive D, although it’s now twice 
as big as before. This capability alone 
makes me think that DR DOS 6.0 is a log¬ 
ical upgrade from MS-DOS,. * any version. 

So die relevant question is, Wiry doesn’t 
someone write a compressing disk driver 
for Unix, using similar technology? With 
compression built into the kernel, you 
could run your root file system in regular 
mode for compatibility and mount user 
file systems that would be compressed, on 
the fly, to and from the disk. There’s a mi¬ 
nor performance hit, bur one that I con¬ 


sider well worth it for a 150 percent to 300 
percent compression ratio. 

Up, Up, and Away 
To keep my system stable while upgrading 
it, 1 decided to keep all my old boards and 
disks and upgrade the motherboard lo a 
more modem 386 running at 33 MHz with 
a cache. I wanted to be able to use SIMMs 
for easy RAM expansion. To hold down 
costs, I built it myself. 

There’s a chain of Domino Computer 
Stores {(510) 226-1800) here in northern 
California, where you can go in and se¬ 
lect your motherboard, case, RAM, and 
other options from a competitively priced 
"a la carte” menu. Then you sit down at a 
static-safe bench with an electric screw- 

Setting up your X and 
Motif environment, and 
why to bother doing it 



driver and go to work. 

With my now much-faster main system 
humming away, 1 went out and bought a 
486-based workstation, so I would have 
something to network to (and run X Win¬ 
dow System, Motif, and Open Desktop 
software on), fm still waiting for some 
more network goodies to show up, but I 
did manage to hook my workstation to the 
Mobius workstation (mentioned last 
month) without blowing anything up. 

Starting X 

The start-up procedures for X and Motif 
are complex enough to rate some mention. 
There are two ways for X to initialize. Us¬ 
ing the star tx program, you log in as a 
normal “text” user and can switch to X at 
any time. You can also set up the xdm pro¬ 
gram, which is a display manager that puts 
the selected display or multiscreen direct¬ 
ly into graphics mode, from which you 
log in and enter X immediately. If you 
have X tenninals, xdm is also useful, be¬ 
cause they work only in graphics mode. 

If you run startx, it first consults a 
.star txr c file in your home directory to 
find out which X clients (i.e., X-oriented 
application programs) you want to begin 
running with. My .star txrc file looks 
something like the one found in listing 1. 

The startx program itself is just a 
shell, which calls xinit, which then runs 
the X server (i.e., the program that runs 
the display). The xini t program can use 
two home directory start-up files called 
.xinitre and .xserverre (see below). 
The xdm program has a similar start-up 
file called .xs ess ion for launching 
clients. 

Your Own Private Idaho 

Have you set up your log-in environment 
so that whenever you log in, everything is 
just the way you like it? Or maybe you’d 
like to set up your log-in this way, but 
you’ve never found the time, hi either case, 
let me warn you: If you think developing 
aU your favorite ksh or esh aliases Took a 


ILLUSTRATION; TIM GHAJEK C 199? 


MARCH 1992 * BYTE 291 






HANDS ON/THE UNIX/bin 



Listing 1 : A sample ,startxrc file. This is the same idea as *xinitrc> 

/usr/bin/Xll/xrdb *Xresources 
mwm 2>/dev/null £ 

xdt -iconic -geometry 600*222-0-0 2>/dev/mill & 
odttenti -blink -T 'uname' -j -yt -geo 80*25+0+0 


Listing 2: A sample *Xde faults file with explanations of each line following 
as a comment. 

Mwm*interactivePlacement: false 
! if true, you will have to position 
! each window "by hand" with the mouse 

Mwm* useIconBox: fa! s e 
! takes up a lot less screen space 

Mwm*keyboardFocusPolicy: pointer 
Mwm*focusAutoRaise: true 

Mwm*autoRaiseDelay: 750 

1 These three lines let the mouse 
I pointer automatically uncover 
! and select the current window* 

! If you prefer to specifically 
t click on a window to select it, 

! try these instead: 

Mwm*keyboardFocuaPolicy: expiicit 
Mwm* focusAutoRaise: true 

Mwm*startupKeyFocus : true 


A Message 
To Our 
Subscribers 

F rom time to time we 
make the BYTE 
subscriber list avail¬ 
able to other companies 
who wish to send our 
subscribers material about 
their products. We take 
great care to screen these 
companies, choosing only 
those who are reputable, 
and whose products, 
services or information we 
feel would be of interest to 
you. Direct mail is an 
efficient medium for 
presenting the latest 
personal computer goods 
and services to our 
subscribers. 

Many BYTE subscribers 
appreciate this controlled 
use of our mailing list, and 
look forward to finding 
information of interest to 
them in the mail. Used are 
our subscribers' names and 
addresses only (no other 
information we may have is 
ever given). 

While we believe the 
distribution of this infor¬ 
mation is of benefit to our 
subscribers, we firmly 
respect the wishes of any 
subscriber who does not 
want to receive such 
promotional literature. 
Should you wish to restrict 
the use of your name, 
simply send your request to 
the following address. 

BITE Magazine 

Attn: Subscriber Service 
PO Roy 

Hightstown, NJ 08520 gjjj 


long time* wail until you discover X and 
Motif! 

It seems that the more visual the envi¬ 
ronment* the more personal it becomes. 
While it*s annoying, perhaps* to do with¬ 
out your own private aliases on a strange 
machine, it becomes absolutely maddening 
to have a GUI that doesn't look, feel* and 
work the way you want it to. 

The most obvious things that change 
your X environment (e.g.* xsetroot, 
xset, and xtem) are explained clearly 
in the manual* and you can experiment 
with them on the fly. But others are ini¬ 
tialized only on start-up, which means that 
experimenting with them can be time-con¬ 
suming. rive found that the settings made 
by the *Xdefaults file shown in listing 2 
can be useful. 

Before you edit *xdef aults, you can 
pick some nice default colors and fonts by 
looking in /usr/lUb/Xl 1 /rgb.txt and 
running xls fonts. David’s Law of X 
stales that on vour first try, you are guar¬ 
anteed to pick colors that aren’t imple¬ 
mented on your hardware and fonts that 
you won’t be happy with for more than a 
few minutes. Try again, and this time keep 
it simple. 


More Tricks at Your Service 

If you’ve been wondering how to get the X 
server running so that it initializes with 
the “floating logo” screen saver, try start¬ 
ing it up by putting a line like the follow¬ 
ing in a file called .xserverre in your 
home directory: 

/usr/bin/Xll/Xsight -p 5 -save 
300 -logo -v off 

This works, as is the case on SCO Open 
Desktop, where the X server is Xsight from 
Locus Computing* Other servers can be 
called “X” rather than “Xslght.” You can 
do this on the fly by executing the com¬ 
mand xset s 300 5 s noblank. 

There arc some nonobvious things you 
can do with xterm. Try starling it up as 
xterm -T , uname f -cr green in 
your *startxrc file* You'll not only be 
able to see the cursor, but the name of the 
machine xterm is running on will be clear* 
And you can use the same .startxrc IIle 
on any machine on your network with the 
correct results* 

A marvelously straightforward intro¬ 
ductory book on X is The X Window Sys¬ 
tem: A Users Guide by Niall Mansfield 
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Notice 


WE’VE BEEN ASKED TO MAKE fT VERY CLEAR THAT 

There’s a whale of a difference between QNX® and UNIX? 

We’re glad to oblige. 


Even though the QNX Realtime 
Operating System is not based 
ON UNrX SOURCE CODE, WE CAN 
UNDERSTAND HOW SOME DEVELOPERS 
MIGHT CONFUSE THE TWO- AFTER ALL, 
QNX FOLLOWS THE LATEST IEEE 
POSIX 1003.1 AND 1003.2 OPEN 
SYSTEMS STANDARDS, SO YOU GET 
THE SAME API AND UTILITY SET 
FOUND IN MANY UNIX SYSTEMS* 

BUT LOOK BENEATH THE SURFACE 
AND YOU'LL SEE TWO 
FUNDAMENTALLY DISTINCT 
ARCHITECTURES. A MONOLITHIC OS 
DN THE ONE HAND, A MICROKERNEL 
OS ON THE OTHER* THEY'RE 
DIFFERENT SPECIES ALTOGETHER, 
DIFFERENT AS A WHALE AND 
\ SCHOOL OF DOLPHINS* 

\RCH ITECTUR E YOU CAN BUILD ON 

3 NX'S MODULAR, MICROKERNEL 
ARCHITECTURE GIVES YOU 
REMARKABLE FLEXIBILITY* OS 
SERVICES ARE PROVIDED BY A TEAM 
>F COOPERATING PROCESSES RATHER 
HAN BY A MASSIVE MONOLITHIC 
[ERNEL, THE RESULT? YOU CAN 
STRIP QNX DOWN TO A ROW-ABLE 
:M BEDDED SYSTEM. OR BUILD IT UP 
O A VAST NETWORK AND HARNESS 
HE POWER OF HUNDREDS OF CPUS- 


OUR PRICING IS MODULAR TOO, 
SO YOU'RE NOT FORCED TO PAY 
FOR WHAT YOU DON'T NEED. 

Realtime Performance 

You Can Count On 

NEED THE SPEED OF A FAST, 
REALTIME EXECUTIVE? 

QNX CLOCKS IN AT 16 |I S EC 
PER CONTEXT SWITCH ON 
A 33 MHz 80486, 

BUT QNX DOESN'T STOP THERE* 
WITH ITS PRIORITY-DRIVEN, 
PREEMPTIVE SCHEDULING, 
YOU CAN BUILD REAL REALTIME 
SOLUTIONS, 

DISTRIBUTED PROCESSING 

You can bet on 

QNX CAN TRANSFORM A BUNCH 
OF ISOLATED MACHINES INTO A 
SEAMLESS SUPERCOMPUTER, 



Realtime operating System 


ORCHESTRATING HUNDREDS OF 
CPUS WITH ITS NETWORK-WIDE I PC. 
You're in complete control 

OF ALL RESOURCES AT ANY POINT, 
FROM THE PLANT FLOOR 
RIGHT UP TO YOUR DESKTOP. 

Support You Can Depend On 

During the last ten years, 

WE'VE EARNED A REPUTATION 
FOR OUTSTANDING TECHNICAL 
SUPPORT* WE OFFER EVERYTHING 
FROM 24-HOUR ONLINE 
CONFERENCING TO ONSITE 
CONSULTING, SO YOU CAN EASILY 
REACH THE PEOPLE WHO MAKE UP 
THE QNX DEVELOPMENT TEAM* 

Their expertise can help 

YOU KEEP YOUR DEVELOPMENT 
PROJECTS RIGHT ON COURSE* 

TO FIND OUT HOW YOUR 
APPLICATIONS CAN THRIVE IN 
THE QNX ENVIRONMENT, 
CALL 1-800-363-9001, 
(EXT. 101 )* 

Quantum Software Systems ltd* 

175 TERRENCE MATTHEWS CRESCENT 
Kanata, Ontario, Canada 
K2M IW8 
Tel: 613-591-0931 
FAX: 613-591-3579 


Circle 107 on Inquiry Card* 


Architecture makes the difference 

Qnx ib a heuIstehed trademark of Quantum Software Systems ltd. UNIX ie a registered trademark of UNIX System Laboratories. Inc ‘’Quantum software Systems Ltd. 199t 
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ribbon for less 
than 5 cent with 
the famous 

^ Maclnker 

Over 24.000 printer brands 
supported. Belter than 
blew prim quality. Extended printhead life thanks to 
I lubricated ink. Multicolor adapters for multiband 
fprinters. Relink in colorl We have cartridges in 12 
colors, special inks. OCR, indelible, sublimation. 
Ask for product Literature, also new Heselkr Program* 

Universal Cartridge Maclnker^,,79,45 

Multicolor Adapter(s)..40.00 

Epson or Imagewr. Maclnker.48.00 j 

| Extra ink bottle,„$3.00 Pint.18.50 

Ail units come rumplere ivlili bOLLfee of irtk. ink merer, reservoir, ressFvoir 
f cover other rotors. RaD.tiREEN 1 VEJ_LOW 1 BLUIi,BROWN, PURPLE, 
ORANGE, GOLD^lLVER.WHmi. SUBLIMATION BLACK.. COLOR 

Make your own 
ribbons with 
MacBond II 

Electric, ribbon bon¬ 
ding machine, splices! 




Recharge Ink-Jet Cartridges with 

JetMaster 

Extremely simple and cost effective way* 
to recharge ink-jet cartridges—single & 
multicolor. Jet Inks & kits available in 
black, color, waterproof. Bulk ink for service offices. | 
AJ3 jet-printers supported. 

DeskJet, Desk writer, Tek 4696...JM2 24,95 

BubbJeJct, Stylewriter, ExecJet..BJ1 37.95 | 

PaintJet, Color-Quick, Desk Writer C.....JMl 49,95 

ThinkJet, QuieUet, Diconix .... JM3 29.95 

Tek ColorQ trick.,....„...JM4 49.95 

Re-inking solution for the 
service office or large 
companies 

Inker King 

* Inker King features a variable 
speed, reversible motor for 
quick adaptation to widely 
different cartridges plus timer, memory' and more. 

* Complete with a set of reservoirs & kits to re-ink 
thou sands of d ifferen t c artridge lypes, $399. GO 

<a ji Color 3000 

and welds ribbons in gggjnST. Professional, full page color 
seconds. Ideal for the" g scanner at the price of a hand- 

cost conscious user or the service office, i ^ ^ f held. 24-bit, 16.7 million color 

Widths to >I\ Bulk Ribbon available in any * an{ j 256 gray level, 300 dpi . Absolutely brilliant, 
width, color, thickness, ink type. .$299,00 * Includes image processing software. OCR s/w option. 




Computer Friends, Inc. 

14250 NW Science Park Dr 
Portland OR 97229 


SaiJifaciiLMi fir Ml day refund. PrniEipi nkii^mc ilI - 
Mijur credit cards 4 ici:fjHwJ. cod add 13 . 75 , PUs 
frn-jii Nhulhiu I Acc-auuls. Shipping cfrnigesi J5J0 
moil items, or actuj] cusl 4 12.00 lUmdllng 


Order Toll Free I -800-547-3303 

Id Origin (503|62«-2»I 
Fax [50.11643-5579 Telex 49405S9 CF 
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(Addison-Wes ley, 1991, ISBN 0-201- 
56344-4), 

Why X? 

So now that all the little visual toys are set 
up nicely, can I do anything useful with 
them, or are they simply an excuse to buy 
more and faster computers? The answer, of 
course, is yes to both. 

Because X was written on the client- 
server model, it can run on one or several 
computers simultaneously. The power of X 
becomes apparent when you run shells or 
applications on different networked ma¬ 
chines, while the displays all go to win¬ 
dows on your single desktop monitor. And 
don't forget, since the source code for X is 
freely available, it has already been ported 
to almost every reasonable computing plat¬ 
form. 

Bui wait, there's more. Motif (or any 
window manager) is simply an applica¬ 
tion program, and il can therefore run with 
X on a Unix machine. Suppose you ob¬ 
tain an X display server program for your 
networked PC and redirect the Unix-based 
X and Motif display to that PC. It will look 
just like you are running Motif on your 
PC. Thus, your PC can, with the right hard¬ 
ware and software, become an X terminal 
that will effectively 'Tun" any program, 
graphical or otherwise, that you can run 
on your Unix machine. 

This explains the popularity of X ter¬ 
minals themselves. In this current reces¬ 
sionary economy, not everyone can afford 
to purchase a computer workstation, I think 
many people are going to start turning their 
PCs into X terminals, at least part-time, 
because there’s little extra investment re¬ 
quired. 

At the same time, X and Motif have 
some problems. High-level constructs 
available in the X toolkit and Motif library 
(XI ib and Xm) are indeed used to build X 
programs, but they are so complex that it 
can take pages of code to perform the sim¬ 
plest of functions. Executable files are not 
always portable, even across the same ar¬ 
chitecture, Still, X is the basis of every 
graphical application youTe likely to see 
on Unix until the next century, and I’m 
happy it’s around. ■ 


David Fiedler, a BYTE contributing editor , 
has been a consultant and writer on Unix 
topics for over a decade and has started 
several Unix publications. He’s also the 
coauthor of the Hayden book UNIX Sys¬ 
tem V Release 4 Administration. Tot* can 
reach him on BIX as “fiedler" 

Your questions and comments are al¬ 
ways welcome. Write to: Editor, BYTE, 
One Phoenix Mill Lane r Peterborough, 
NH 03458 . 
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DON CRABB 

Managing 
Mac Upgrades 


O ne reason for my being an un¬ 
abashed Mae fan is the ease with 
which you can upgrade the ma¬ 
chine. Adding hard drives is no 
tougher than plugging in another 
drive into the SCSI chain. And adding 
new video or other expansion capabilities 
is no tougher than plugging in an amo- 
configuring NuBus card and restarting the 
Mac, 

That's the way it's gone for me since 
my first 128-KB Mac, back in January 
1984 (except for the NuBus business, of 
course, which came with my First Mac II 
in 1987). I've plugged in disks, printers, 
modems, NuBus cards, and all manner of 
third-party doodads without so much as 
a whimper, much less a groan, from my 
Macs. Until now. Last night saw a struggle 
before I finally succeeded in replacing my 
trusty old SuperMac Technology Spec* 
trum/8 video card (8 bits of color on a Su- 
pcrMac 19-inch Trinitron RGB monitor) 
with a hot new SuperMac Thunder/24 
card. 

The Thunder/24 card (aptly named) is 
one of a new generation of ultrafast 32= 
Bit QuickDraw accelerator video cards. It 
provides 24-bit video {16.7 million col¬ 
ors), where my old Spectrum/8 card could 
handle only 256 shades. 

The Thunder/24 can accelerate both 8- 
and 24-bit modes on the Mac. The Thun¬ 
der/24 that I installed in my Mac Ilci (a 
machine that 1 have already accelerated 
with a DayStar Digital 50-MHz 60830 
PowerCache card and a DayStar 64-MB 
RAM PowerCard) included the maximum 
S MB of extra GWorld video RAM. This 
helps accelerate off-screen bit maps that 
some video and animation software pack- 
ages use. 

In the informal tests that I conducted, 
the Thunder/24 was three to 30 times faster 
in 8-bit acceleration mode than my old 
Spectrum/8, depending on the software. 
It made working with 24-bit mode a plea¬ 
sure, instead of the jerky updating that 
caused me to remove my older Spcc- 


trum/24 in the first place (and go back to 
the Spectrum/8). 

Installation Difficulties 

The Thunder/24 has explicit installation 
instructions* Being an experienced and 
somewhat arrogant MacFolk, 1 quickly 
dispensed with these in favor of the Crabh 
Standard Method—plug the sucker in and 
get going. Thai was a mistake. 

I had forgotten an important piece of 
NuBus auto-configuration lore: When you 
remove an existing card (in this case, the 
Spectrum/8), you need to restart the Mac 
with no card in that slot to dear the old 
NuBus card settings from PRAM. Nor¬ 
mally, the Mac checks the card IDs with 
copies of IDs stored in PRAM. If they 

A firsthand account of 


the trials and tribulations 
of upgrading Macs 



don't match, it auto-con figures the new 
card into the system. Occasionally, for rea¬ 
sons unknown, this mechanism fumbles. 
Hence the lore* 

You risk doing exactly what I did—in¬ 
stalling the new card in the old slot, restart¬ 
ing the machine, and watching the auto¬ 
configuration software misstep. As far a*s 
the Mac is concerned, nothing at all has 
changed, so it uses the old NuBus PRAM 
settings for that slot* In the case of the 
Thunder/24, those settings aren't compat¬ 
ible with the old Spectrum/8 settings* As a 
result of this bit of upgrade hubris on my 
part, I not only succeeded in disabling my 
I9=inch display (I couldn't even get the 
display to recognize the Thundcr/24's self- 
test mode), I also blew away an Integrated 
Data Storage Systems' Wip40Q SCSI hard 
drive that was sitting at the end of my 
SCSI chain. 

Fortunately, I had a second display con¬ 
nected to my Uci (an AppleColor 13-inch 
RGB monitor connected to an Apple 
8*24GC accelerated NuBus card), so 1 
wasn't flying totally blind* After removing 
the Thunder/24, restarting the machine to 
clear out that slot’s PRAM, and replacing 
the card (all the while checking the con¬ 
figuration using the working Apple mon¬ 
itor), 1 Finally got the thing into self-test 
mode. 

Satisfied that I had fried neither the card 
nor the monitor, I put the Thunder/24 into 
its monitor setup mode, where it would 
march through different monitor synchro¬ 
nization rates until it found the right one for 
my monitor. When the card hit the correct 
monitor frequency, 1 would see an image 
of a keyboard* at which point l would bang 
the space bar to lock in the scan frequency* 

Unfortunately, in all my fiddling, I had 
managed to loosen the Apple Desktop Bus 
(ADB) connection to my keyboard. Thus, 
the blasted thing wasn't transmitting my 
space-bar signal, and the board kept cy¬ 
cling through its test patterns. Most an¬ 
noying* Finally, my brain came back on¬ 
line, and I reconnected the keyboard and 
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signaled the right pattern. Things have 
been fine ever since. 

I Did Learn Something 

This little experience taught me a few im¬ 
portant lessons. First, no matter how ex¬ 
perienced you are at adding NuBus cards 
to your Mac, yon must read and follow 
the directions from the card's manufac¬ 
turer. Second, try to eliminate all other in¬ 
teractions (e.g., loose ADB cables) when 
upgrading your Mac, You might mistak¬ 
enly assume that you’re having problems 
with the upgrade when the real problems 
are those you created yourself beforehand. 

Finally, never think that upgrading your 
Mac is a simple task. It might be easy, es¬ 
pecially when you follow directions, but 
the stuff that is going on behind the scenes 
of a “simple" NuBus card insertion is any¬ 
thing but simple. 

Software of the Month 

One of the problems I faced when I com¬ 
pleted my Thunder/24 installation was the 
dead Wip4GQ drive. This baby was sitting 
at the end of my SCSI chain, and it didn't 
like all the fiddling I had done. It simply 
refused to put in an appearance on my 


N 

1 1 ever think that 
upgrading your Mac 
is a simple task. 



Desktop. I tried the old public domain 
standbys SCSIProbe and SCSITools (two 
Control Panels) to get the Wip40Q back 
on-line, but neither could do tire trick. Both 
Control Panels showed the drive hooked to 
the SCSI chain and its SCSI ID number, 
but neither was able to mount it. 

Because I had two fresh and complete 
backups of this drive (courtesy of Dantz 
Development’s outstanding Retrospect 
backup program), 1 wasn't too worried 
about blowing away the data on this drive, 
I just wanted to get the thing back on-line 
where it belonged, I also wasn't too san¬ 
guine about using the formatting utility 
that came with the Wip40Q to assist in 


this function, because I had had trouble 
with it in the past. 

As 1 was contemplating a backdoor so¬ 
lution to my problem (I thought about 
hooking the Wip40Q to another Mac and 
accessing it as a file-share drive), T went 
through Ihe day’s mail One of the things 
I found was a utility called DiskMaker 
l. 10 from a company I had never heard 
of: Golden Triangle Computers. This util¬ 
ity had been sent to me so that I could for¬ 
mat the Quadram QuadFlextra drive I had 
been sent to play with (this is one of those 
new drives that squeezes 20 MB onto a 
special floppy disk; I'll have more to say 
about it next month, but so far it's worked 
beautifully). 

After I read the DiskMaker manual, it 
was pretty clear to me that it was far more 
than a specialty utility for the QuadFlextra. 
It was a full-blown SCSI drive formatter 
and manager. Since I've always been a fan 
of such utilities—LaCie's Silverlining has 
been at the top of my list and was waiting 
in the wings if DiskMaker failed—1 de¬ 
cided to give DiskMaker a chance. 

I fired up DiskMaker, and it found the 
Wip40Q without failure. In fact, merely 
clicking on its icon in the DiskMaker 


COMPUTER SECURITY PRODUCTS 

COMPLETE LINE OF PROVEN AND EASY TO INSTALL 
COMPUTER SECURITY PRODUCTS FOR COMPUTERS. 

Kabtil w Security System 
This system allows you to secure alt your 
computer components: CPU, monitor, 
keyboard, printer. Interna) component 
security r Kabtil fasteners secure the rear 
panel of CPU protecting internal boards 
and hard drives. Fasteners available for 
alt applications. Prices $34,95 to $49,95 
depending on system. 


PREVENT 

COMPUTER THEFT! 




IBM PS-2 DLK-2 70 Series 
Now you can lock a diskette into your 
disk drive and force the computer to 
boot from the diskette. Disk Drive Lock 
models available for PS/2 - 30, 5SSX, 

50, 70 and 90, Protect your data from 
viruses or from being copied. Other 
drive locks to fit most non IBM PS/2 and 
Macintosh disk drives. List price $24,95 


Order your free catalog of these and many other security products. 
Purchase orders accepted. Quantity pricing available. Shipping not 
included. MC/VISA accepted. Dealer inquiries invited. 


Secure-It, Inc. 

15 Maple Court Eul Ltmgrnwdow, MA 01025 


1 - 800 - 451-7592 


ComputerEyes/RT 

24-Bit Color Frame Grabber 

Affordable, accurate real-time video frame capture for 
IBM PC computers. Supports all standard VGA, 
SuperVGA, and now HiColor, and True-color displays. 
Real-time video preview directly on VGA monitor. 

Outputs files in all formats: TGA, TIP, PCX, GIF, 

ColoRIX, and more. Comes complete with excellent 
user software; Windows drivers and Developers 
Package are also available. 

Now includes free CineMaker software for capturing 
video animations! 



See your dealer or call for information and free demo. 


For information, 
call (617) 329-5400. 

To order, see your dealer 
or call (800) 346-0090. 


Digital Vision, Inc. 
270 Bridge Street 
Dedham, MA 02026 
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control window made it magically appear 
on the Desktop (the manual doesn't men¬ 
tion this capability). That gave me a chance 
to check the disk out with Symantec Util¬ 
ities for Macintosh IL the System 7.0-^oni- 
palible version of SUxM. SUM II revealed 
that the directory was scrambled. I ran the 
SUM Recovery program, pulled off all the 
files and stuck them on another disk, wiped 
the disk clean, and proceeded to reformat 
it with DiskMaker. 

DiskMaker formatted the disk in short 
order, and I used it to install a “polled” 
SCSI driver on the disk. A polled driver 
handles the transfer of data by requesting 
and acknowledging ihe transfer of each 
byte that the Mac file system sends ii. This 
kind of driver is a bit slower than a blind 
driver (which compiles a series of transfer 
requests before reading or writing them 
blindly), but it is the most reliable. Disk- 
Maker can also write a blind SCSI driv¬ 
er, but my experience with the Wip4QQ 
showed it to be a bad candidate for that 
type of operation. 

After all this fiddling, the Wip40Q is 
now back on-line, humming along nicely 
with the other drives, and working with 
the SuperMac Thunder/24 card without a 
hitch. The DiskMaker driver has proven 
so reliable that I’m thinking of eventually 
reformatting my other SCSI drives with it 
so 1 can install this driver, ■ 


Don Crabb is the director of laboratories 
and a senior lecturer for the computer sci¬ 
ence department at the University of Chi¬ 
cago. Don is also a contributing editor for 
BYTE. His new book on System 7.0 is now 
in bookstores. He can be reached on BIX 
as u decrabb . ” 

Your questions and comments are wel¬ 
come. Write to: Editor. BYTE , One Phoe¬ 
nix Mill Lane. Peterborough, NH 03458 , 


TEM5 DISCUSSED 


DiskMaker 1.10.. $79 

Golden Triangle Computers, Inc, 
(619) 279-2100 

Circle 1146 on Inquiry Card. 

Symantec Utilities for 

Macintosh II ..,....$149.95 

Symantec Corp. 

(408) 253-9600 

Circle 1147 on Inquiry Card. 

Thunder/24...... . $4999 

SuperMac Technology 
(408) 245-2202 

Circle 1148 on Inquiry Card. 


Order BYTE Program Listings on Disk! 


BYTE listings are available on disk 
if you want to compile or read the 
complete source code listings of 
programs. Disks include any 
Software Corner programs 
available for the format you have 
chosen. BYTE listings are available 
from December 1985 to the 
present at the prices stated on the 
order form. 




For direct ordering call TOLL-FREE; 800-258-5485, New Hampshire 
residents call; 603-924-9281 M-F, 8:30am to 4:30pm f Eastern Time for 
credit card orders only. Subscription Customer Service: 800-232-BYTE. 

ORDER FORM: to place your order, complete the information below, and mail 
to: BYTE on Disk, One Phoenix Mill Lane, P.CL Box 809 Peterborough, NH 
03458-0809. Please complete in full. 

Name __ 

Address_ 

City _ 

State 


County or Parish 
Credit Card # _ 


Signature 


MARCH 


*Please indicate the issue 
date below. If you are 
beginning an annual 
subscription, note the 
starting issue. 

BYTE Program Listings 

Month_ 

Year _ 


L Check enclosed 

□ MasterCard 

□ VISA 

□ U,S, funds enclosed, {If 
ordering from outside the 
U.S., please remit in U.3. 
funds drawn on U.S. bank. 
Thank you.) 


BITE HB 


Please allow 6-12 weeks for delivery. 


5-1/4 Inch: 

□ IBM PC 

3-1/2 Inch: 

□ Apple Macintosh 

□ IBM PS/2 

IN USA/Single Month 

□ BYTE listings $13 

□ BYTE Listings $14 

IN USA/Annual Subscription 

□ BYTE Listings $110 

□ BYTE Listings $120 

OUTSIDE USA/Single Month 

□ BYTE Listings $17 

□ BYTE Listings $18 

OUTSIDE USA/Annual Subscription 

C BYTE Listings $140 

□ BYTE Listings $150 


Zip 

.Country. 
Exp, Date 
_Date_ 
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The Programmer’s Shop™ 


Till 


1 - 800 - 421-8006 


Q+E Database Library 
(QEL1B) 

by Pioneer Software 

A set of Dynamic Link Libraries 
(DLLs) for Windows and OS/2 that 
integrates relational database 
functionality Into applications you 
develop. Any authoring tool that 
can call a DLL can take advantage 
of QElib’s common call-revel 
interlace. Developers can write 
one application that works with 
Oracle, Sybase, SQL Server. DB2, 
Paradox. dBASE, Netware SQL, 
Ingres, XDB, SQL Base, Btrieve. 
EE DBM, ASCII and/or Excel. 

LIST: £399 VS Prke: $379 

FaslFims 2137-012 


Data Boss 3.5 

by Kedwell Software 
- DataBoss 3,5 Is a complete 
environment for developing 
relational database applications 
and genera ling Pascal or C/C++ 
source code. DataBoss has a 
powerful WYSIWYG report 
designer and true context- 
sensitive hefp throughout. "PC 
Week” reviewed DataBoss as the 
most complete database creation 
system around for the PC, 

LIST: S695 PS Price: $1449 
FmtFaxto 5277-001 


Speed Ed it for Windows 

by Bradford Business Systems 
Speed Ed it is a professional level 
text editor available for Windows 
3.0, X-Windows Motif. & X- 
Windows Open Look as a true 
windows application. Also 
available are DOS, OS/2, SunOS, 
SCO Unix & Xenix, interactive 
Unix, ATT Unix, HP-UX, MPE & 
MPE-XL character versions. 
Includes user customization; DDE; 
regular expressions; language 
sensitivity; keyboard macros; 
multiple file access; compilation & 
testing from within. Call for Unix, 
MPE & muiti-user pricing. 

LIST: $295 PS Price: $265 


Magic Fields™ for Windows 

by Blue Sky Software ™ 

Save time by creating Windows 
data entry screens the smart way. 
Magic Fields is a large collection of 
objects that perform data field 
validation. No coding—just point 
and click to define Intelligent Input 
fields {numeric, text, date, currency, 
phone #, etc). Fully customizable 
including fonts, colors & chiseled 
steel 3-D NeXT look. Extremely 
powerful. Use any Windows 
resource editor. No royalties. 

Highly Recommended. 

Intro Price: £349 PS Price: £329 
Fast Faxis 2001-007 


386 DEVELOPMENT 


LtST Price PS Price 

386 Max 6.0 

$ 100 $ 89 

3861DOS Extender 

495 

479 

Blue MAX 

125 

109 

D ESQ view 386 

220 

189 

F77-EM32 + OS/386 

1390 

1149 

FoxBASE+/386 

595 

479 

High C 386/486 

795 

749 

NDP Fortran 386 

895 

829 

QEMM 386 

100 

75 

SVS C3/ANSI C Comp. 

1195 

325 

WATCQM C8.5 386 

995 

639 

C Code Builder 

695 

579 

ASSEMBLY 

MS MASM 

150 

105 

Spontaneous Assembly 

199 

159 

BASIC & ADD-ONS 


BAS-C Commercial 

895 

819 

dB/LIB Professional 

189 

179 

GFA BASIC 386 

295 

200 

Microsoft BASIC PDS 

495 

349 

MS QuickBASIC V4,5 

99 

69 

QuickPak Prof. V4.Q 

199 

189 

C LANGUAGE COMPILERS 

Instant C 

495 

479 

Quick C 

99 

69 

Microsoft C 6.0 

495 

349 

Watcom C 8.5 

495 

439 

CASE & PROTOTYPERS 

Demo it V3.0 

249 

239 

EasyCase Plus 

495 

449 

G-Base Professional 

799 

699 

Instant Replay Prof. 

595 

575 

Layout 

300 

239 

Show Partner F/X 

395 

295 


COMMUNICATIONS 

ADD-ONS 


Blast PC PIUS 

295 

250 

C Asynch Manager 3.0 

219 

189 

Essential COMM 

329 

249 

Greenleaf Comm Library 

359 

309 

HyperACCESS/V for DOSIOO 

75 

Procomm Plus 

119 

99 

QuickComm 

149 

129 

DBASE 



Alpha 4 

549 

469 

Clipper 5.01 

795 

570 


Meta WINDOW S/PREMIUM 

by Metagraphics 
' A professional graphics toolkit with 
a complete set of drawing routines, 
and dynamic device support in a 
unified graphics system. PCX 
support imports & exports graphic 
files from a variety of sources. 
Graphics input supports keyboard, 
mice, timer, touch screen, tablets, 
while built-in hardcopy outputs 
graphics to laser & dot-matrix 
printers. Supports Here, CGA.EGA 
VGA. IS-. 256-. 32K-colorSVGA's 
Up to 1280x1024, 8514/A and IBM 
XGA. Works with 286/386 DOS 
Extenders, C and C++ compilers. 
LIST: $595 l>S Price: $549 

FwtFaxts 318*006 


DBMS CODE GENERATORS 


DataBoss 

695 

649 

Genifer 

395 

289 

Fro-e w/Workbench 

795 

735 

UE2 Developer's Release 

595 

449 


dBASE IV 

795 

dBMAN V 

295 

dBXL 

249 

FoxPro 2.0 

795 

FoxBASE + 

395 

Nutshell Plus II 

395 

Quicksilver 

599 

DBMS 

CLARION Prof. Dev.V2.1 845 

File Pro Plus 

699 

Magic PC 

800 

Paradox V3.5 

795 

R:BASE 3,1 

795 


DBMS TOOLS ^LIBRARIES 


Artful Two 

295 

285 

Accsys for dBASE 

395 

349 

CLEAR + for dBASE 

200 

179 

CodeBase 4,5 

395 

349 

Gomel Multiport 

169 

149 

Comm Tools for Clipper 

299 

269 

C Works 

698 

649 

dBX/dBport w/source 

1000 

895 

dGE 4.5 

295 

279 

dSalvage Professional 

200 

195 

Essential B-tree w/source 199 

149 

Fa 1 room c-tree Plus 

595 

495 

FLIPPER Graphics Ub, 

295 

279 

FUNCky.LlB 

249 

239 

Nantucket Tools II 

695 

499 

Net Lib 

299 

269 

Novell BTrieve 

595 

479 

Pro Clip 

195 

185 

R&R for dBASE & Comp 

. 249 

229 

R&R Code Generator 

199 

159 

Seri mage 

149 

139 


DEBUGGERS/ 

DISASSEMBLERS 

Dis/Doc Professional 
Muttiscope for DOS 
Periscope/EM 
Periscope l/OK 
Periscope IV 
Sourcer 486 w/BIOS 
pre-proc. 


250 229 
179 99 

295 259 
495 459 
Varies 

170 149 


549 

219 

169 

499 

279 

295 

399 


475 

669 

779 

555 

645 





























We give developers what they need... 

• Tools to automate every aspect of the 
development cycle - over 5,000 in all 

• FREE pre-sales technical support 



Flow Charting 3 

by Patton & Patton 

Flow Charting 3 is your solution for 
quick and simple flowcharts. Ideal 
for documentation. Flow Charting 
3 is a free-form drawing tool to 
create, modify, and edit flowcharts 
in up to 50-80% less time than it 
^ used to take by hand. Features 
l include: export/import, portrait or 
landscape orientation, high 
ft resolution dot matrix and laser 
k support, international character 
■ support. 

LIST: 5250 PS Price;$l99 

H FastFaxts 1923-007 



The PKWARE Data 
Compression Library 
by PKWARE 

The PKWARE Data Compression 
Library allows software developers to 
add data compression technology to 
applications. The application 
program controls all data I/O, 
allowing data to be compressed or 
extracted to any device or area of 
memory. Only 35K of memory is 
needed to compress data, and only 
12K is needed to extract data. 


Compatible with MSC r BC++, TC, TP 
6.0, Clipper, Basic 4.5,7.1, ASM. 

LIST: $205 PS Price: $275 
FastFaxts 3043-011 



RlePro Plus 

by The Small Computer Co. 

file Pro Plus is a Menu Driven 
Application Generator. 4GI and 
RDBMS. Some of the tools include 
a CUSTOM Menu Generator, 
Screen and Report Painter, built-in 
debugger, event driven process¬ 
ing, browse look-up windows and 
the ability to create your own data 
types. filePro Plus applications are 
completely portable on over 200 
hardware platforms and over 12 
operating systems. 

LLST: $699 PS Price:$669 

Fast Faxts 3 969-003 






WindowsMAKER 
Professional 
by Blue Sky Software™ 

Considered the easiest and fastest 
way to create MS-Windows appli¬ 
cations in C/C++. Generate the 
Windows .EXE w/complste source & 
production files (no royalties). Just 
Point & Click to define the Windows 
user interface. Lets you animate your 
design to instantly test look &. feel and 
make changes on the fly without 
needing recompile. Custom code is 
preserved during code regeneration. 
The leading development lool for 
Microsoft Windows. Highly 
Recommended, 
i. LIST: $995 PS Price: $895 
IP® FastFaxts 2(H) 1-006 


Tu rbo Debugger & Tools 150 119 

DEVELOPMENT TOOLS 


Al [Clear 

300 

259 

ASMFLOW Prof, 

200 

179 

Blinker 

249 

235 

dANALYST Gold 



Windows & DOS 

495 

100 

C-DOC 

189 

179 

Charge 

75 

69 

CLEAR+ for C 

200 

179 

Codan 

395 

349 

Install 

250 

219 

INSTAUT w/source 

249 

239 

MKS Make 

149 

129 

MKS RCS 

249 

229 

Optlib 

75 

74 

Optasm 

150 

145 

Optlink/Compress 

350 

345 

GptHnk/2 

350 

345 

PC-Lint 

139 

115 

PVCS Config, Builder 

250 

219 

PVCS Version Manager 

600 

529 

RTLINK Plus 

495 

419 

.RTPatch 

495 

419 

Sou reefer's Appr. Prof. 

499 

459 

The Documentor 

295 

229 

TUB 

139 

125 

EDITORS 



BRIEF 

249 

Call 

BrieFor C++ 

129 

119 

Cheetah 

145 

50 

dBrief 

129 

119 

Ernacs 

325 

279 

Epsilon 

250 

229 


KEDIT 

150 

139 

PVCS Profes. Editor 

300 

249 

SPF/PC 

295 

249 

Speed Edit 

295 

265 

Vedit + 

185 

159 

FORTRAN 



F77L FORTRAN 

595 

549 

Microsoft FORTRAN 5,1 

450 

309 

R M/FORT RAN 

595 

499 

Watcom FORTRAN 77 

495 

449 

GRAPHICS 



Essential Graphics Chart 399 

349 

GFX Graphics Library 

150 

139 

Graphic 

465 

419 

graphics-Menu 



w/ Data Entry 

249 

229 

GSS Graphics Dov't Tikt 795 

699 

GX Effects 

199 

179 

w/ Source 

399 

369 

GX Text 

149 

129 

w/ Source 

299 

239 

HALO Professional 

395 

319 

MetaWIN DOW/PLUS 

395 

349 

PCX Programmer's Tikt. 

249 

229 

Quick Fix 

495 

479 

Victor w/source 

295 

279 

Z-Phigs Professional 

795 

769 

HARDWARE 



Boca-SVGA w/IMB 

245 

179 

Hard Card 11 XL 50MB 

389 

369 

MouseMan Cordless 

199 

139 

Sola Net, 450 VA/UPS 

349 

249 

Sound Blaster 

239 

139 


SHOP 1 - 800 - 421-8006 


AM prices subject to change. Int i, prices will vary. 


NatT Accounts : 880-446-1185 Fast Fax: 617-740-0025 
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OBJECT- ORIENTED/C++ 


Borland C++ 

495 

379 


C++ Science & Engineer! 000 

895 


M++ 

295 

279 


Math,h++ 

100 

95 


Poet/DOS 

399 

379 


Smalltalk/V 

125 

85 


Tools.h-n- w/Scurce 

200 

179 


OTHER PRODUCTS 



Alpha RPL 

595 

99 


Boolean 

60 

Call 


Carbon Copy 

199 

179 


Clip'nSave 

80 

79 


Disk Dupe Pro 

179 

159 


Fast! 

99 

89 


FastBack Plus 

109 

159 


Flow Charting 3 

250 

199 


Graph BASE 

100 

95 


HEADROOM 

130 

89 


HiJaak 

199 

149 


Lap Link Pro 

150 

115 


Link & Locate ++ - Ext. 

479 

399 


Mace Utilities 

149 

99 


Mcapture 

99 

98 


Norton Anti-Virus 

129 

119 


Norton Utilities 6 0 

179 

149 


pc ANYWHERE IV 

179 

159 


PC Tools Deluxe 7.1 

179 

149 


PC-KWIK Power Pak 

130 

119 


QuickNet 

199 

195 


Remote2 

195 

139 


Speak2Me 

99 

98 


Spin Rite II 

69 

79 


System Sleuth Pro 

149 

99 


Turbo EMS 

100 

89 


PASCAL 




Meta Ware Prof. Pascal 

495 

480 


Microsoft Pascal 

300 

199 


Quick Pascal 

99 

69 


Pascal ASYNCH Mgr, 

175 

159 


Turbo Pascal 6.0 

150 

109 


Turbo Professional 

135 

119 


TEXT SCREEN ADD-ONS 


C Worthy w/Source 

649 

549 


Green leaf Data Windows 

395 

339 


HI-SCREEN Pro II 

395 

319 


MEWEL Window System 

295 

279 


POWER SCREEN 

169 

149 


Vitamin C 

395 

369 


VC Screen - painter 

149 

139 


Vermont Views w/ source 890 

819 



GPF GUI Program Facility 

by GPF Systems 

Gpf (GUI Programming Facility} Is 
a powerful point and click visual 
programming environment. With 
Gpf you can prototype, test and 
generate a complete OS/2 PM 
GUI in a fraction of the time 
required to hand code. With no 
royalties, Gpf offers 16 and 32 bit 
OS/2 PM support with: 

* Extended Edition SQL code 
generation 

* Automatic Help Creation (IPF) 

* user del Inert controls 

* lull controf of fonts, colors, etc. 

LIST: S995 I’S Price: $977 

FastFaxts 3227-005 


UNIX/XENIX 
db..RLE/RETRIEVE MU 
ESIX/V Hel4 Dev, 2/usr, 
ESIX/V li n ltd 
Informix SQL 
interactive Systems: 
UNIX Sys, V/386 4,0: 
Graph & Dev. 
Starter 
Complete 
IP [-FORTRAN 
M++ for Unix 
M++ for Unix w/ source 
Microport V/4 Complete 
Norton Utilities for Unix 
Santa Cruz Operations: 
UNIX Operating Sys. 
UNIX Dev’t System 
VP/ix 

XENIX Open Sys. 336 
XENIX Dev. Sys. 386 
UHC UNIX Sys, V Rei.4 
WordTech Quicks liver 


595 559 
995 895 
495 429 
595 559 
795 689 
2395 2199 
1495 1295 


WINDOWS & OS/2 
ACTOR Professional 4 0 495 449 
BRIEF for OS/2 249 Ca 

Case: PM (for C or C++) 1995 1B99 
Case: W Corporate Vers. 995 969 
Class Manager 399 379 

dB FAST/Wi n do W S 550 529 

DialogCoder 549 539 

GFA BASIC for Windows 495 275 
Graphics Server SDK 495 455 
Guild 1995 Call 

Instant Windows for Win, 495 439 
KnowledgePro Windows 549 395 
MS Windows V3.0 149 119 

MS Windows SDK V3.0 500 365 
MultEscope Windows Deb.379 315 
Objectrieve/Windows 395 379 
Object Vision by Borland 150 129 
QptLInk/Windows 350 345 

OS/2 PM Toolkit 1,2 500 369 

Poet/Windows 499 469 

ProtoVfew 695 675 

Quick C for Windows 199 149 
Realizer 395 349 

Smalltalk/V PM 500 399 

Spinnaker Pius 495 455 

Time after Time 80 75 

ToolBook 395 349 

Visual BASIC 199 165 

WindowsMaker Prof. 995 895 



WATCOM C/386 
by WATCOM 

Develop and debug 32-bit 
applications for extended DOS 
and Windows, includes royalty- 
free 32-bit DOS extender, true 32- 
bit Windows GUI Application Kit, 
our fast, tight, and reliable 32-bit 
Code Optimizer, licensed 
Microsoft Windows SDK 
Components, an interactive 
Source-Level Debugger, an 
Execution Profiler and Morel 

LIST: $795 PS Price: $639 

FastFaxts 1044-020 



PVCS Version Manager 

by Intersoiv (formerly Sage) 

PVCS is the market leader in 
Configuration Management 
software. PVCS provides complete 
control over the configuration of 
your software. You always know 
who mads a change, what the 
change was, when it was made, 
why ii was made and what 
revisions contain the change. You 
can even prevent unauthorized 
changes and coordinate revisions, 
special versions and upgrades - 
automatically, 

LIST: $600 PS Price:$527 
FastFaxts 1114)89 


Janus/Ada \H6 Compiler 

by R. R. Software 
Jan us/Ada for DOS: the power 
and reliability of Ada, priced for 
everybody? You get a full 
Implementation of the Ada 
standard - compiler, linker, 
royalty-free runtime libraries, 
multiple memory models, 
environment, tools, even an Ada 
tutorial. And R.R. Software 
supports you with 11 years of 
Ada experience and know-how. 
Now's the time for you to use 
Janus/Ada. 

( LIST: $99 PSFrice:$75 

FastFaxts 586-002 


386 MATLAB 

The 

MATH 


386 MATLAB is the premier 
interactive and programmable 
software- package for high- 
performance numeric computation in 
scientific and engineering 
applications. II combines numerical 
analysis, matrix computation, and 20/ 
3D graphics, with an easy-to-use 
interface where problems and 
solutions are expressed mathemati¬ 
cally. 386 MATLAB Application Toolboxes add specialized functions fora broad range 
of applications such as signal processing, control system design, parametric 
filing, splines, and pplmizaiion ^ ^ ^ $]5as 

FastFaxts 879-009 


THE PliOGMiMMEKS SHOP 1 - 800 - 421-8006 










































• DOS, Windows, OS/2 and UNIX tools -for every 
major language 

• FREE, comprehensive buyers guides 

• Instant, on-line product literature with RistFaxts! 


• International Support - 


THE PROGRAMMER’S SHOP: 

DEUTSCHLAND ITALIA 

Telefon: 0231/1768-0 Telefono: 02-48.01.11.11 

Telefax: 0231/1768-16 Telefax: 02-48.01.11.07 

International prices will vary 



HALO Image File Format 
Library by Media Cybernetics 

Instant file support far your applic ations 
Add image File reading and writing lo 
your applications with the HALO Image 
File Formal Library. Makes your 
application instantly compatible with 
hundreds of graphics and imaging 
products. Offers complete support tor 
TIFF {Tagged Image File Format). PCX 
(PC Paintbrush), BMP (Windows 
Bitmap), and CUT (Dr. HALO). Works 
, with Borland C++. Turbo C, Turbo C+4. 
and Microsoft C- 
DOS Windows 

LIST: 5249 LIST: $349 

PS Price: $199 PS Price: $279 

FastF&xts S6-07S 



ipper 5,01 

by Nantucket Corp. 

Clipper's open architecture lends 
unprecedented freedom to application 
development. Its language is fully 
extensible with user-defined functions 
and new user-defined commands.. 

You can extend the language with 
routines written in Clipper itself, or 
integrate code from other languages 
tike C, Assembler, dBASE 1 ^ and 
Pascal. Develop appEications larger 
lhan available memory, without 
defining overlays. Clipper's compiler 
generates stand-alone, executable 
files for cost-free, unrestricted 
distribution. 

UST: $795 PS Price: $570 

FastF-axis li39-(>03 


What is FastFaxts? 



Access literature on any of our 
products via FAX machine. FREEl 

Call 617-740-0025 from 
any fax phone! 

Follow the voice computer's instructions and 
enter your product's code number, Then await 
your instant print out of product literature. 



.RTPatch 

by Pocket Soft, Inc. 

.RTPatch allows you to 
update files or entire 
systems by sending only 
the changes between 
versions. .RTPatch 
compares the old version 
of a file (or set of files) to 
the new version, and 
creates a small patch file that 
contains just the differences. This patch file is then sent 
to the end user. The patch file is then used to change 
the end user’s old version into the new one. 

The advantages of patching are numerous; Patches are 
typically very small and therefore use less disk media or 
BBS time. Patches are also very easy to create and 
apply, thus taking the hassle out of updating. Patches 
can also be posted on public BBS's without fear of theft 
since the patch is useless if you do not have an original 
copy of the program. Finally, patches are very safe. 
Extensive verification insures that a correct patch is 
created and applied, 

.RTPatch works on any file type in DOS, OS/2, and 
Windows, and comes with a full 45-day, no-risk, money- 
back guarantee. There are NO RUN-TIME charges or 
Royalties of any kind. 


LIST: $495 


FastFaxts 127-7013 


PS Price: $419 



TOE PROGRAMMERS’ SIMM* 

800421-8006 


National Accounts 
800 - 446-1185 


90 Industrial Park Road, Hingham, MA 02043 * Canada 800-446-3846 * Mass. 617-740-2510 * FAX: 617-749 2018 
Credit card orders processed only when product is shipped. All prices subject to change. 1m l. prices will vary. 
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_ THE ASSOCIATIO N FOR COMP UTING MAC HINERY PRO UDLY PRESENTS 

P> THE COMPUTER MUSEUM’S 1992 COMPUTER BOWL** 



R I D A Y 


MAY 


19 9 2 




CHARLIE 

“JOHANN SEBASTIAN" 


EAST vs WEST 


JOHN F. 

“FUTURE” 


SHOC 


Captain, Bachman information Systems, Inc. 


BILL “THEELBOW” 




MACHRONE 


Ziff-Oa m Publishing Company 



Captain, Asset Management Company 


JEFF “THE KILLER 

'KALB 




MasPar Computer Corporation 


I 



DR. DAVID L. 




Fluent Machines tnc. 


Ahx. Brown & Sons 


m 



ANDY “MX." 


RAPPAPORT 

The Technology Research Group, Inc. 


VERN "THEACE” 


PAUL “BEARER 


THE EXAMINER 


' ‘RABURN 


Si ate Corporation 


BILL GATES 

Microsoft Corporation 


- cm 

Welllleel Cnmmumcallans. Inc. 


DR. JOHN E. “KNOCKKNOCK" 

WARNOCK 


Adobe Systems. Incorporated 


LIVE SITE ™ « CLOSED CIRCUIT SITE 


XEROX PALO ALTO 
RESEARCH CENTER, 
CALIFORNIA 


This is the rematch fans have been waiting for Judges 
all year, Eversince the last action-packed Technh 
cal Knockout the West has been clamoring for 
another go at the Champions from the East On 
May 1, they'll get their chance to lace 'em up. 

Join us at live at ringside or at the closed 
circuit site for ail the blow by blow excitement 
of The Hassle in The Castle - The Computer 
Museum's 4th Annual Computer Bowl. It's sure 
to be Another Technical Knockout. 


Pamela McCorduck 
Author 

Heidi Roizen 
T/Maker Company 


Founders 


Pat Collins Nelson & 
Dr David L Nelson 


Presenter _ _ 

The Association for Computing Machinery 
Underwriters _ 

Apple Computer, Inc. 

Digital Equipment Corporation 


Official Sponsors 

Bank of Boston 
The Bank 

BASF Information 

Systems 

The Diskette 


Intel Corporation 
The Microprocessor 

MasPar Computer 
Corporation 
The Massively Parallel 
ComputerCompany 

Merrill, Pickard, 
Anderson & Eyre 
The Venture Capital Firm 

Price Waterhouse 
The Accounting Firm 

Radius Inc, 

The Systems 
Enhancement Company 


Robertson. 

Stephens & Co. 

The Investment Bank 

Stratus Computer, Inc. 
The Transaction 
Processor 

Visix Software Inc. 

The High Performance 
Workstation Software Co. 

WeJlffeet 

Communications, Inc, 
The Internetworking 
Company 

Promotion 

PARTNERS & Simons 


The Computer Bowl 
is broadcast on the 
PBS series, Computer 
Chronicles, hosted by 
Stewart Cheifet. The 
Computer Bowl is a 
project to benefit the 
educational programs 
of Tbe Computer Mu¬ 
seum, 300 Congress Si, 
Boston, MA 02210, 

For tickets and spon¬ 
sorship information 
617- 426-2800 ext. 346, 

Engraving_ 

HK Graphics 


Circle 42 tin Inquiry Card* 













































ASK BYTE 


Coprocessor Crunch 

I am considering buying a math co¬ 
processor for my 20-MHz 386SX and 
noticed several ads in BYTE. One 
claimed that the Cyrix chip was faster 
than the Intel chip. Is there really a dif¬ 
ference in the various math coprocessors 
from Intel, Cyrix, and Integrated In¬ 
formation Technology (IIT)? 

John Graham 
Lake Mary, FL 

All the FPUs, except for the Weitek Abacus 3167 and 
4167 chips, are functional equivalents of their Intel coun¬ 
terparts . However, differences in the internal design of 
each chip let some FPUs perform some operations faster 
or use less power ■. BYTE Lab technical director Rick 
Grehan reviewed and benchmarked FPUs in "FPU Face- 
Off " in the November 1990 BYTE. Unfortunately, no 
387SX clone chips were available at that time ; Of the 
chips tested, he liked HTs 2C87for 286 machines and 
Cyrix *s FasMath 83D87for 386DX-class machines. Wei¬ 
tek 's Abacus chips also performed well, but they are not 
387-compatible. Thus, your application has to support 
them,— Stan Wszola 


Move Over, Mac 

I have just moved to a new job where I’m the only PC 
user in a veritable sea of Macs. Everyone here is on an 
AppleTalk network. I’m completely shut out from ac¬ 
cessing the laser printer, interoffice communications, and 
any direct link to mainframe services. Tve heard that I 
can buy a card and some software for my PC that will let 
me connect to the Mac network. Could you please help 
me out with PC-to-Mac communications and the names 
of network cards? 

Charles Ramcharan 
Sockvitte, New Brunswick, Canada 

Of all the multiplatform networking schemes available 
for desktop machines, Apple Talk is one of the few that has 
its act together . Because it f s so well defined, many ven¬ 
dors offer AppleTalk products. 

First, get your PC cabled to the network. AppleTalk 
can run over Ethernet, token ring, LocalTalk, or twisted¬ 
pair wiring (e.g., Farallon Computing’s Phone Net). Ill 
assume that you *re using LocalTalk or Phone Net. 

To connect to your AppleShare server, you can use 
one of two products. The PhoneNet Card PC*LocalTalk is 
available for $295from Farallon Computing (2000 Pow¬ 
ell St., Emeryville, CA 94608 , (415) 596-9000). The DL 
series interface is available for $299from Dayna Com¬ 
munications (50 South Main Sl , Fifth Floor, Salt Lake 
City , UT84144, (801)531-06001 The Farallon pack¬ 
age comes with a PhoneNet cable connector and Apple- 
Share file/print access software . Dayna ‘s DL card 
comes with DaynaShare (equivalent to Farallon’s access 
software) and a DB-9 connector that accepts a standard 
LocalTalk or PhoneNet connector. 

This may sound like alphabet soup , but it *s straight¬ 
forward, You simply drop the card into the PC, connect 


the interface node to the board and the 
network, and install the software. If 
your Macs use NetWare for Macintosh, 
you 11 want the Dayna product, which 
includes Net Ware support. The Faral¬ 
lon software simply makes the PC look 
like another Mac on the AppleTalk 
network. 

That takes care of printing and file 
sharing. For communications, two pop¬ 
ular E-mail packages allow sending 
Mac mail to and from PCs. QuickMail 
(CE Software, Inc,, P. Q. Box 65580, 1801 Industrial 
Cir,, West Des Moines, I A 50265, (800) 523-7638) and 
Microsoft Mail (Microsoft Corp., 1 Microsoft Way, Red¬ 
mond, WA 98052 , (800) 426-9400) are both adept at talk¬ 
ing bilingually. Em not sure how your mainframe link 
works, but if you ’re using either NetModem or Net Serial 
(Shiva Corp., 1 Cambridge Center, Cambridge, MA 
02142 r (800) 458-3550), the DOS Connect program will 
let you tap in from the PC. —Howard Eglowstein 


Environment Space 

S teve Apiki’s response to Paul M. Smith’s question 
about environment space and Windows 3.0 (Ask 
BYTE, October 1991) is appropriate in the standard 
DOS situation, but it does not seem to work with a .BAT 
file invoked under Windows. 

My experience (which included increasing the envi¬ 
ronment size in the CONFIG.SYS file, as suggested) 
showed that when Windows spawns a DOS window, it 
sets the environment size to be only as big as currently re¬ 
quired. There is no space available for other variables, 

I solved the problem by creating a lengthy entry in the 
environment prior to calling Windows. For example, 1 
type SET ENV I R0NMENT_F I LLER =ab cd e f ghi j , ., and 
then run Windows. Next, I clear the environment space at 
the beginning of every .BAT file by typing the 
following: 

gECHG OFF 

SET ENVIR0NMENT_FILLER- 

This yields many spare characters for use as variables 
within the .BAT file. The number depends on how many 
characters you insert in the original SET statement. 

I have read through the descriptions of the various 
Windows JNI files to see if there is a way of extending 
the environment, but I haven’t found it yet, 

I trust this helps. 

Rick Lugg 
Bryanston, South Africa 


Laser-Printer Engine Orphans 

S ome time ago, several raw Canon LBP-CX laser- 
printer engines came into my possession. They are 
old but faithful and almost unused. It would be a shame 
to throw them away. However, they are without a stan¬ 
dard interface. The only outside connection is the 
video/control interface. If I could get more out of them 
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ASK BYTE 


than current base models, some investment could be 
warranted. 

In the text box “New Life from an Old Printer*" (Oc¬ 
tober 1991 BYTE, page 204), you mention ways to revi¬ 
talize old engines. Unfortunately, the company ad¬ 
dresses are not listed. 

Torbjom Sund 
Tromso, Norway 

We inadvertently left out the addresses. Mere they are: 

Canon U.S.A., Inc. 

I Canon Plaza 

Lake Success, NY 11042 

(516) 488-6700 

Questar Technologies, Inc, 

500 AI den Rd. t Suite 212 A 
Markham , Ontario t 
Canada L3R 5H5 
(416) 477-1918 

Skeller Associates 
1336-A Charming Way 
Berkeley, CA 94702 
(415) 649-4831 

You might want to contact Questar *s German office at 
Botzinger Strasse 60, 7800 Freiburg, Germany, 049-761- 
47804-13.— Raymond G A Cote 


Unix Communications 

I am looking for a copy of uucp for communicating 
from some remote DOS machines to our Unix system. 
Can you help me? 

Jim Handsel 
Monolulu t Ml 

You can f ind versions of uucp (the Unix-to-Unix copy 
program) to suit every budget and adventurous spirit, In 
the public domain, look fora version of uucp for DOS 
and OS/2 on BIX (join the ibm. os2/listings conference 
and download uupcl Ikl.ziph Austin Code Works 
(11100 Leaf wood Lane, Austin, TX 78750 , (512) 258- 
0785) sells a copy of uup cfor $25. Both versions include 
source code; neither is a commercial package. 

If you prefer a commercial package, try Software 
Concepts Design (594 Third Ave ,, New York, NY 10016, 
(212) 889-6431). Its RamNet program, which sells for 
$149, provides concurrent background processing of data 
transfers. Vortex Technology (P. O. Box 1323, Topanga, 

CA 90290, (310) 455-9300) publishes UULINK, which 
also supports unattended data transfers. 

—Raymond G A Cote 


Video Info 

I would like some information about the Tseng Labora¬ 
tories ET 4000 VGA controller chip, especially hard¬ 
ware-related information. I read about the Tseng Labs 
data book. How can i find it? 

I would also like information about the programming 


of Edsun "s Continuous Edge Graphics D/A converter 
chip. I want to write programs in C, BASIC, and assem¬ 
bly language using the CEG mode. 

Gyorgy Komarik 
Baltimore, MD 

You can get a data book and other references for the 
Tseng Labs chip by writing to Tseng Laboratories , Inc., 

10 Pheasant Run, Newtown Commons, Newtown, PA 
18940, (215) 968-0502. 

The Edsun chip is an exciting new development that 
won a BYTE Award of Distinction (see "The 1990 BYTE 
Awards ," January 1991), Edsun claims that the chip 
brings photo-realistic graphics to standard VGA displays 
by smoothing the rough edges of graphics images. A big 
problem right now is the lack of driver software for PC 
applications, so Edsun should welcome new developers. 
You can contact the company at Edsun Laboratories, Inc ,, 
564 Main St ., Waltham. MA 02154, (617) 647-9300. 

—Stanford Diehl 


IDE Worries 

I have an IDE hard drive system, but I am not sure 
what I can and cannot do with it. I am scared of buying 
software that doubles disk capacity , unfragments disks, 
password-protects disks, and the like. The manuals for 
some popular packages (e.g., PC Tools) mention only 
the standard interfaces, not IDE. Is there any reason for 
me not to purchase any of these products, like Norton 
Utilities, as long as I don’t do low-level formatting? 

Chris Murphy 
Denver, CO 

You 7 ve hit the head right on the platter. Most disk utility 
packages will support IDE drives and can perform every 
operation except low-level formatting. I recommend 
calling the manufacturer of the software you plan to pur¬ 
chase to make sure it supports IDE drives. 

The embedded controller in an IDE drive masks the 
actual physical characteristics of the hard disk so that it 
can maintain compatibility with current DOS BIOSes, 

This scheme lets the drive work properly with DOS and 
provides other benefits (e.g., letting the hard disk have 
more than the DOS limit of1024 tracks). Regardless of the 
drive's actual physical characteristics, the software sees 
a standard geography. That’s why disk utilities cannot 
low-level format the disk: They can V know the actual 
physical characteristics of an IDE drive. 

You need not worry about an accidental low-level for¬ 
mat. The drives receive their low-level format at the fac¬ 
tory, and an IDE drive won V accept a low-level format 
command. Other operations (e.g., disk caching, pattern 
testing, data recovery, data relocation, password protec¬ 
tion, and data compression) will work as expected on an 
IDE drive. —Stanford Diehl ■ 

The BYTE Lab welcomes your questions. Address correspondence 
to Ask BYTE, BYTE, One Phoenix Mill Lane, Peterborough, NH 
03458. You can also send BIX mail ch "editors. " 

We read every letter, but due to the volume of mail received, we 
cannot guarantee a response. We edit all letters for clarity and 
brevity. Letters appear in BYTE about four months after we re¬ 
ceive them. 
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THIRD 

INTERNATIONAL 
COMPUTER FORUM 


COME TO MOSCOW! 


3 The ICF brings together people that influence and determine the major trends of information technologies in 
the USSR and world-wide 

3 The ICF lets western companies obtain top-quality, first-hand information about the real and potential computer 
and software markets in the USSR 

3 The ICF provides Soviet computer professionals with better access to products and technologies from the rest 
of the world 


Scheduled Speakers: 

Topics: 


Philippe Kahn (Borland) 

* Status of the USSR computer market; 

Jerry Kaplan (Go) 

business opportunities 


Greg Herrick (Zees) 

• Future of PC market 


Dick Williams (Digital Research) 

* Workstations market 


Esther Dyson (EDventure Holdings) 

■ Macintosh 


Stewart Alsop (InfoWorld) 

* UNIX applications 


Ken Wasch (Software Publishers 

* LAN policy 


Association) 

* LAN practice 


Fred Langa 

* Windows and OS/2 market 

and others. 

* Pen-based technologies 
» etc. 


t you’re a part of the emerging Soviet and east European computer industry, or if you want to learn more about doing 

usiness with that rapidly-growing market, you need to attend the Third Annual International Computer Forum! 

AYE MONEY BY 

RESERVE YOUR 

FOR MORE 

RE REGISTERING 

EXHIBITION SPACE 

INFORMATION 

fie registration fee covers access 

Price Includes exhibition 

Contact the ICC at: 

i keynotes, sessions, presentations. 

space Itself, labor for 


(hlbltlons, cultural programs, 

building the booth, power 
supply (220 volt. 50Hz), 

Mail: 101813 USSR, 

lunches and 3 receptions. 

Moscow, Proyezd Serova, 4. 

agister before March 31. 1992 
id receive the special 

and furniture (tables, 

Fax/phone: 7TJ95-921-09-02. 

chairs, etc.). The fee Is 

MCI ID: 439-1034. 

scount rate of just US$760. 

US$3400 for each 9 sq.m. 

1 nternet: levon@staffJcc.msk.su, 

fter March 31, 1992 

($2800 for the members of 

San Franclsco-Moscow 

e normal fee of US$840 applies. 

ICC). 

Teleport: ICC. 

JUNE 15-18, 1992 

WORLD TRADE CENTER, MOSCOW, USSR 





C? QUATECH 


"not just another board game ” 






COMMUNICATION 


Asynchronous: 


Quatech produces a full line of communication boards for the PC-XT, AT and MicroChannel systems 
including: 

Synchronous 

Bisync, SDLC, HDLC 
SCB-1020 
1 channel RS-232 
SCB-1040 
1 channel RS-422 
SCB-1050 
1 channel RS-485 


2 port for PC/AT 
DS-100:RS-232 
DS-200:RS-422 
DS-300:RS^485 
2 port for PC/XT/AT 
DS-l02:RS-232 
DS-202; RS-422 
DS-302:RS^85 


Multiport 

8 port RS-232 
ES-100 

Block addressing 
MS-100 

Selectable addressing by port 
4 port RS-232 
QS-100 

Flexible addressing 


WAVEFORM SYNTHESIZER 


The WSB-100 Waveform Synthesizer Board has the best set of numbers in the market. With 
speeds to 20MHz and 32K memory at $1290, it's making waves in more ways than one. 


WSB-tO 


WSB-UM 


•PC/XT/AT, 12 bit arbitrary 
signal generator 

•Onboard oscillator for independent 
operation 

•Internal data rates programmable 
from 200 nS/point to 429 sec/point 

•Output signal defined up to 2048 pts. 

•10 Megahertz maximum output 


•PC/AT, modular arbitrary signal generator 
•DMA support for high speed waveform definition 
•Output signal defined up to 32,000 points 
•20 Megahertz maximum output 
•An analog or digital module is required for operation 
WSB-A12: 12 bit analog waveform module 
W S B - D16: 16 c h an ne 1 d igital pul se generator 
module 


DATA ACQUISITION 


Quatech has developed a full line of data acquisition products for the IBM PC-XT, AT, MicroChannel and 
compatibles. These high performance, low cost boards provide analog-to-digital, digitaldo-analog, and 
digital in put/output functions. 


PXB-160 


SAC-12 


•True 16 bit digital I/O 
•Configurable as two 
eight-bit ports 
•Handshake signals 
available for 16 bit 
I/O transfer 
•List price below $400 


•16 single ended 
A/D input channels 
•12 bit resolution 
•3 16 bit interval coun¬ 
ters/timers 
*3 digital I/O lines 
•Switch selectable address 


DAQ-16 

•8 A/D inputs & 

2 D/A outputs 
• 16 bit/l QOKHz 
*4 digital I/O lines 
•2 DMA channels 
for continuous 
acquisition 


-1170 

Call for a free catalog or fax (216) 434-1409 

International distributors call: Australia/Interworld Electronics 03-521-2952, 
Canada (We s tern )/In ter world VCR 604-984-4171, England/Diamond Point In¬ 
ternational 634-722-390, Finland/Lab Hitech OY 0672497, France/Elexo 33-1- 
69302880, Germany/.) u piter Electronic Systems 06181/75041, Israel/RCM Ltd, 
972-03-5447885, Italy/N.CS. Computed Italia 03311 770-016, Netherlands/ 
ACAL Auriema 040-816565. IBM PC-XT, AT and MicroChannel are registered 
trademarks of IBM Corporation, 


Made in 
U,S*A. 
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BYTE 

BUYERS 

GUIDE 

• Your direct source for buying 
software, hardware and accessories 
from knowledgeable and 
' • . service-oriented dealers. 




Mail Order 

The latest offerings from vendors 
supplying products of all leading manufacturers 
at extremely competitive prices. 


Page 




Hardware/Software Showcase 

This new, categorized four-color display section 
makes it easy to find Hardware and Software products 
from a wide variety of manufacturers and suppliers. 

Buyers Mart 

From Accessories to Laptops to Word Processors, 
you can easily find the dealers you are looking 
for in this directory of products and services. 













CAL ONE (Custom (f3uilt C^omp 


uterS 


386/486 Mini Tower 



Computers 
Built to your 
Specifications 
at Competetive 
Prices!! 

12 Month 
Parts Sc Labor 
Warranty 


386/-1-86 Full Tower 



€4D ONE 3SC§x-24 

200 Wall Power Supply 
AMI BIOS 
VLSI Chipset 
INTEL Proceessor 
Seven 16 Bit Slots 
2MB 80ns SIMM Memory 
(Expandable to I6MB) 
TEAC 1*2 Si 1.44 Floppy 
Two serial, One parallel and 
One game port 
BOMB Hard drive 
Super VGA Card w/512k 
KFC Super VGA monitor 
(1024 x 760) 
lOl Full size keyboard 

DOS 5.0 


System Price $ 1495-00 * 


CAL ONE 386^33 

64K CACHE 
200 Watt Power Supply 
AMI BIOS 
OPT! Chipset 
INTEL Proccessor 
Eight 16 Bit Slots 
4MB 70ns SIMM Memory 
(Expandable to 32MB) 
TEAC 1-2 & 1-4-4 Floppy 
Two serial. One papallel and 
One game port 
BOMB Hard drive 
Super VGA Card w/5I2k 
(1024 x 768) 

KFC Super VGA monitor 
(1024 x 768) 
lOl Full size keyboard 

DOS 5-0 


System Price $1895.00 * 


CAL ONE 486-13 


256K CACHE 
200 Watt Power Supply 
AMI BIOS 


ETEQ Chipset 
INTEL Proccessor 
Eight 16 Bit & One 32 Bit Slot* 
4MB 60ns SIMM Memory 
(Expandable to 64MB) 
TEAC 1.2 & 1.44 MB Floppy 
Two serial. One parallel and 
One game port 
I30MB Hard drive 


Super VGA Card w/IMB 
(1024 x 768) 

KFC Super VG A monitor 
(1024 x 768) 

1 01 Full size keyboard 


DOS 5.0 


OPTIONS FOR ABOVE SYSTEMS 

IRWIN ACCUTRAK 250MB TAPE BACKUP W/SOFTWARE $275.00 

IDENTITY INTERNAL 2400 BAUD MODEM W/MNP-5 & SOFTWARE 129.00 
CARDINAL INTERNAL I X/RX FAX MODEM W/AUTO DETECT 185.00 

IDENTITY INTERNAL 9600 BAUD MODEM V.42 BIS & MNP-5 399.00 

PANAMAX MAX4 4 OUTLET SURGE PROTECTOR 69.00 


ORDERS 800-524-1006 

* Prices and availability subject to change according to market conditions, and without notice! 
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C4CCNE Feature Products 


MOTHERBOARDS 


486-50 MHz ... SCALE 


486-33 MHz 256k Cache ...... CALL 

486-25 MHz 128k Cache ...... CALL 

386-40 MHz 64k Cache ........ CALL 

368-33 MHz 64k Cache.CALL 

3S6SX-25 MHz ..249.00 

386SX-16 MHz . .215.00 

286-16 MHz . 125.00 


lo CONTROLLERS 


Multi I/O IDE HDD/FDD w/ 

2S/1P/1G Port.... $29.00 

tDE HDD FDD Controller... 18.00 

AT I/O 2S/1F/1G port.. 18.00 

Adaptec 1522 KIT...187.00 

Adaptec 1542 KIT Bussmaster 290.00 
MFM-AT Controller „„.77.00 


COMMUNICATIONS 


MODEMS 

Identity Int. 2400 BAUD with 

software ,.... $ 98.00 

Identity Int. 2400 BAUD modem 

MNP-5 w/software..129.00 

Identity Ext. 2400 BAUD with 

software.. 120,00 

Identity Ext 2400 BAUD modem 
MNP-5 w/software 165.00 

Identity Int. 9600 BAUD with 

MNP-5, V.42 BIS.. 415,00 

Identity Ext, 9600 BAUD with 
MNP-5, V.42 BIS .. 475.00 

FAX MODEMS 

dentity Int.TX/RX -.$135.00 

\dtec Int. TX/RX ..135.00 

\dtec Int. TX/RX with auto detect 

voice/fax.. 189.00 

Cardinal Int. TX/RX with 

MNP-5..,.195.00 

dentity 2400 BAUD POCKET 
modem MNP-5...189.00 


VIDEO 

Trident 8900C w/256k.. 

$79.00 

Trident 89G0Cw/512k.. 

,.. 99,00 

Trident 8900C w/IMB. 

129.00 

Oak VGA w/256k.. 

... 69.00 

Oak S-VGA w/512k.. 

,.. 89.00 

Paradise w/256k................. 

.. 69X10 

Paradise w/5l2k... 

,.. 89.00 

Cardinal w/256k ... 

112X10 

Cardinal w/512k.. 

149.00 

Cardinal w/IMB... 

185,00 

Enhanced-VGA 1280 x 1024 


CXGA1. 

215.00 

32k color w/software (ROM) 59,00 

CEG Chip w/software. 

„ 69,00 

MONITORS 


RFC 

14" SuperVGA .28 DP 

1024 x 768_$334.00 

14" SuperVGA 39 DP 

1024 x 768 _285.00 

14" SuperVGA .28 DP 
Non-interlaced —.. 370.00 
14" Multisync 2 $ DP 380.00 

IT' SuperVGA_CALL 

IDENTITT 


14" S VGA .28 DP.$335.00 

14" S-VGA .41 DP.280.00 

14" VGA .31 DP ..295.00 

14" VGA .41 DP.249.00 


14" Super VGA 28 DP.$348.00 

14" VGA .31 DP ..2954)0 

14" VGA Mono.135.00 

PACKARD BELL 

14" S-VGA .28 DP.$855.00 


14" S-VGA .39 DP.275.00 

14" VGA .39 DP.255.00 


DATA TRANSFER 


MANUAL DATA SWITCHES 
AUTO-DATA SWITCHES 
GENDER CHANGERS 
NULL MODEM ADAPTORS 
PRINT SPOOLERS 
PRINT BUFFERS 
INTERFACE CONVERTERS 
LINE BOOSTERS 

WE CARRY A COMPLETE 
UNE OF CABLES 
AND ACCESSORIES 


V:.. . 

Printer cable 6 Ft... 

, $550 

Printer cabie 10 Ft .. 

... 7.00 

Printer cable 15 Ft . . 

,13.00 

Printer cable 25 Ft.. 

, 25.00 

Printer cable 50 Ft . . 

, 35.00 

NETWORKING 

a - _j 


16 Bit ARCNet card.$108.00 

8 Bit ARCNet card „.65.00 

ARCNet 8 port active hub ... 173.00 
ARCNet 4 port passive hub ... 10,00 

16 Bit ETHERNetcard.156.00 

8 Bit ETHERNet card.138,00 

C-NET ARCNet pocket adpt 210,00 
C-NET ETHERNet pocket 275.00 
3Com Ether Link II3C503 CALL 
3Com Ether Link + 3C5Q5 CALL 
3Com Ether Link 16 3C507 CALL 


POWER BACKUP and 
SURGE PROTECTION 


Leadman 550VA $299.00 

w/Novell interface..39,00 

Leadman 11GGVA..599.00 

American Power Backup ..... CALL 
Panama* MAX4 Surge 59,00 

Panamax MAX6 Surge. 69,00 

Panamax SUPERMAX.109,00 

QVS 6 outlet surge................... 20.00 


STORAGE DEVICES 


HARD DRIVES 

SEAGATE 

WESTERN DIGITAL 
MAXTOR 

(Call for price & product availability) 




TAEC 1.2MB.. 

TEAC 1.44MB..... 

TEAC 2.38MB... 

... $69.00 
.... 69.00 
... 125,00 

Toshiba 360 ... 

79.00 

Toshiba 1.2MB... 

.... 75,00 

Toshiba 1.44MB. 

... 69.00 

TAPE RACK HI 

Irwin 120MB Accutrak. 

Irwin 250MB Accutrak. 

Irwin 120 External Phis. 

Irwin 250 External Phis. 

Identity 120/250 Internal .... 
Identity 120/250 External 

$210.00 
.. 275,00 
... 365,00 
,,445.00 
,. 255,00 
.. 375.00 

PRINTERS 


IBM/Lexmark 9-pin narrow $CALL 

IBM/Lexmark 9-pin wide.CALL 

IBM/Lexmark 24-pin narrow'.. CALL 

IBM/Lexmark 24-pin wide..._CALL 

IBM/Lexmark Laser 5 ppm..CALL 

IBM/Lexmark Laser 6 ppm CALL 

IBM/Lexmark Laser 10 ppm_CALL 

PANASONIC CALL 

STAR Micronics __CALL 


MISC 


Med ia Vision Thu n derboard $ 154,00 

Pro-Audio Spectrum.. 355.00 

TRAX midi board ..139,00 

Navstar PC interface ..CALI, 

DRAFIX Windows CAD.595.00 

DRAF1X ULTRA 4.0.350.00 

ULTRA 386 Upgrade.. 175.00 

DRAFIX QwkStart.119.00 


Additional G4E ONE products 

PLOTTERS - DIGITIZING TABLETS - MICE - MEMORY PRODUCTS AND UPGRADES - BATTERIES 
KEYBOARDS - CASES - POWER SUPPLIES - CD ROM DRIVES - MULTIMEDIA BOARDS 
TOSHIBA COPIERS - FAX MACHINES - TERMINALS - MATH CO PROCESSORS 

Prices and availability subject to change according to market conditions, and without notice! 

Not responsible for typographical errors. All returns must be in orignal packaging. 

Sales 800-524-1006 Fax orders 506-778-1887 Tech support S06-778-1990 


CAD 0NE COMPUTER DESIGN, Inc. 


We accept MASTERCARD, VISA No service 

££ TO Communication Way #41) 


charge. Sorry, no AMEX or C.O.D. 

HyanniB, MA 02601 


(wjr) CHECKS and M.O. WELCOME 

Phone (508) 778-1895 


Products may be subject to a 20% 

Fax (508) 778-1887 


restocking fee. No returns after 30 days 


Business hours: Monday - Friday 9 A.M. to S PJ4. Saturday 9 A.M. to 5 PJH. Eastern Standard Due 
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Scaled Down Price... 
And That's No Fish Tale! 


With the LANC AST Twisted-Pair/Coax Translator, 
incompatibility in your network is a thing of the past. 

This unique translation product bridges the gap 
between Coaxial based Ethernet LANS 
and the newer generation of 
IEEE 8023 lOBase-T Twisted-Pair LANS, 

By translating the signals between the 



two LAN media types, your network can operate 
smoothly and efficiently with no loss of network 
integrity or capability. What's more, we do it at a 
price that fits your budget. 

Smooth translation at a scaled down 
price of $295.00, if s no wonder that 
many major computer firms are using 
the "'twister" Translator, Call today for 
a free product brochure. 



The " twister " Translator/Transceivers, 
Network In ter face Ca rds f Repeaters f a nd 
other fine essential connectivity products 
are now available from LANC AST. 


STANDARD HIERARCHICAL NETWORKS 

10 Northern Blvd., Unit5 
Amherst, NH 03031 
Tel: (800) 752-2768 * (603) 8801833 
Fax: (603)881-9888 

©1992 CASAT Technology Inc. 
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POWER to SHARE 

with Printer Sharing Solutions 
from Buffalo Products 

Now your work group can share expensive printing equipment. Each member 
of your team can have access to the maximum printing power of the whole 
group. Using Buffalo Products peripheral sharing devices, each PC can be 
connected to all of your output devices. Expensive, high-powered peripherals 
(like high performance laser printers and plotters) can be shared by everyone. 




Advanced Features + High Quality + Low Cost = Industry Leader 



t 


SL 


Model 

Ports 

PCs/ 

Printers 

Memory 

Available 

Priced 

From 

SL 

6 Ser/4Par 

Any 

Combination 

256KB-4MB 


SLP 

8 Par/2 Ser 

Any 

Combination 

256KB-4MB 

$495 

HXS 

4 Serial 

Any 

Combination 

256KB-16MB 

$295 

HXM 

2 Ser/2 Par 

Any 

Combination 

256KB-16MB 

$295 

HWP 

5 Parallel 

3/2, 4/1 

256KB-16MB 

$295 

HXP 

4 Parallel 

2/2, 3/1 

256KB-16MB 

$245 

HCP 

2 Parallel 

1/1 

256KB-16MB 

$225 

AS31 

4 Parallel 

3/1 

None 

$175 

AS41 

5 Parallel 

4/1 

None 

$195 

AS81S 

9 Ser/1 Par 

8/1 

None 



Buffalo Box Features: 

Pop-up Menu & Windows Option 
Easy Installation & Use 
Rapid Data Transfer 
User Upgradable Memory 
Reliable Automatic Switching 
No PC RAM Memory Required 
Toll-Free Application Consulting 
Toll-Free Technical Support 
45-Day Money-Back Guarantee 

BUFFALO 

US and Canada Toll-Free 

( 800 ) 345-2356 

FAX (503) 585-4505 
Buffalo Products, Inc. 

2805 19th St. SE. Salem, OR 97302-1520 
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2 Gb 

SCSI Portable DAT 

$1499 


APS Portable DAT provides these features: 

Compact size and a light weight - based on 
Archive’s Python 3.5-inch DAT mechanism, 
the unfr measures 6x8x2.5 inches and 
weighs under 4 pounds* 

Extremely high capacity - 2*0 Gigabytes on 
the 90-meter Moxeit DAT cartridge supplied 
with purchase * 

High speed random access to any file on tape . 

Uncorrectable error rate of less than 1 in HP 
bits; 512 K data buffer * 

Pour Direci-Drioe motors (4DD) eliminate belts 
and mechanical mode changes* 


Toshiba 

CD ROM 


3301B 579 


“Bare” Drive includes Drive, Data 

Cable, Rails & Extenders 

• 8-bit SCSI kit (AICJ add $109 

• 16-bit SCSI kit (Adaptec 1520) add 
$149 

• 16-bit SCSI Bus Master kit (Adaptec 
1540) add $229 

• 16-bit MCA SCSI Kit (Adaptec 1640) 
add $329 

• 32-bit EISA SCSI kit (Adaptec 1740) 
add $599 

• 16-bit IDE Kit add $1 

• Many Models available with Floppy 
Controller 


* 30-Day Money-Back Guarantee * 

All products carry a 30-day money-back 
guarantee. Your risk in the transaction 
is the cost of shipping. 

* Disk-for-Disk Replacement Warranty • 
Quantum, Maxtor, Syquest and Archive 
drives cany a two-year "parts & labor" 
disk-for-disk replacement warranty* 
WREN, Teac, WangDAT. Conner, 

Mfcronies products and Syquest 
Cartridges carry a one- year "parts & 
labor" disk-for-disk (board-for-board) 
replacement warranty. 

* Mounting Hardware & Cables Included 

* All Hard Drives include rails, 
extenders and data cables required for 
standard operation* Board products are 
populated but without RAM. 

* Toll-Free Technical Support • 

ToD-Free Technical Support, 9am to 7pm 
Monday thru Friday, Central Time, As 
often or for as long as you need. 

<• Prices ft. Specifications Subject to Change Without Notice * 
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Quantum 

MB 

SCSI 

IDE 

52 

229 

199 

105 

339 

319 

120 

449 

Call 

210*S-629 

599 

240 

699 

789 


Micronics 


386sx 

[SA 20 

259 

386dx 

ISA 25 

419 

386dx 

ISA/33/Cache 

569 

486dx 

ISA/33/Cache 

999 

486dx 

EISA/33/Cache 

1549 




MB SCSI IDE 
120 359 349 

213 579 559 

340 999 889 

535 1549 N\A 

760 1649 N\A 


SyQuest 


MODEL Bare 

SQ-555 399 

SQ-5U0(88) 609 

Dualiaxi. 44) 899 

0ual(a«l.88) 1449 


1-800 235-3707 



1 900 S. 291 Hwy 
Independence, HO 
6*057 

( 816 ) 478-8300 


M-F 7am-9pm CT 
Sat 10am-4pm CT 


Visa/MC. Discover No Surcharge AMEX Accepted 

International: 1-816 478-8300 FAX: 1 816 478-4596 (24 HRS) 
Trail Free UK: 0800-897-545 Toll Free Australia: 0014-800-125-875 





























SPECIALS BELOW DEALER COST: 

#1 .) Compaq 4MB Module 113132-00 S199® #2.| IBM 2MB Module 6450404 $89° 
#3.) 40MB Hard Drive IDE 28MSEC $169°° #4.) 4MB X 9 - 80NS Simm Module $149' 


WORDSTAR 6.0 SYSTEMS 


M WORDSTAR 1000 ML 1.5 

This is not a 
I misprinl! Tltfisit 
are 




I 



z:z7 i 

same ones 
seeing For aver 
$300.00 from 
our competitors. 

We have 
thousand* in ^ 
stack . These ore currenl 
versions. 

FOR SALE BELOW DISTRIBUTOR COST! UST $495.00 ea 

(Get 100 pieces for $ 79 ,0 ° eaj 

YOUR CHOICE 99 »°° ea. 

PS/2 50/60 BOARD 

AST ADVANTAGE /2 

Comes with OK expandable to 8Meg using SIMMS. 
SuperPok utility software, 

OK 49 D0 2WEG - 1 40 OD 4MEG 240*°* 
0MEO- 440 d * 

200 WATT POWIR SUPPLY 

Direct AT r^atacemenl, ULAppr., 1 1D/220V, 4 Drive Connectors. 

200 WATT 39. 00 150WATTforXl49. 0 ® 

EVEREX EVEREX EVEREX 

EGAW/ 256K.29 “ 

16 flit 1-1 Hard/Floppy Controler.29-" 

Call for all Everex Products! 


286 IIMHZ...$809- 

286 I6MHZ1.+....+..$949, 

386-1 6SX ...$9 90. 

386-20SX .$ 1 099. 

386-25MHZ..$1 199. 

386-33MHZ W/ 64K CACHE...++„,... $ 1599, 

486 33MHZ W/64K CACHE.,.... $ 1 #99, 


Systems include: 14" VGA Monitor & Cord w/512K. Desktop or Mini Tower 
case 1200 Watt power supply). 1 Year Worr., DOS 5,0, PtiraUd, Serial, 
Oodfc 9 Game Pod. 1MB Memory,, | ,2/5 Vj Floppy, 101 Key Keyboard, 
40MB Hand Drive. 


FAXCARD 

W/2400 BAUD MODEM 

Automatic group III digild F AX, background operation, send and 
receive text, screen imopes, scan pages, Hayes compatible, modem 
built on. FAX 9600/7200/4800/2400. Software, telephone mrd. 

YOUR COST 99.“ (WithoutModem) 59.“ 

MODEMS W/MNP Level 5 

Fully Hayes compatible, man itor speaker w/ volumecontrol. 2400/ 
300 Boud transmission note, addressable COM t ,2,3,4, CampalihEew/ 
IBM Ft, XT, AT & Compatibles. 2year Wamcxity.Full Duplex operation. 
Complete with software. Autodial, Auto answer. 

INTERNAL 49,™ EXTERNAL 79 ™ 

MONITORS 

1 2 M GREEN 
MONOCHROME 
Tilt 4 Swivel Ba». 

U N MONO/TTL AMfiES FLAT SCREEN,..*++++++++++,,++++++,. $99. 

14" VGA MOXA00, „U1 Dot) $147. 

I4 M VGA. I024X74S (J8 Dal).$399. 

14" VGA..1024X760 iNon (nlerWJ | .,. $349. 

VGA CARD ,,,,.25Alt Exp lMEG... $79. 


5 YEAR WARRANTY! 80 mvmMCnmi 

Oil tin ti tv B03B7- 1 * }m{ * 1 

7 0CUUU5EDAUCMINR 80357-2020^ 179 « 

eose BASED MACHINES: 002 ZUMii «+* B03B7-23 25MHz 149.“ 

0OB7'5MHi.49.* > 80287-8 8MHz 59,** 80387-33 33MHs 199,* 

8007-2 3MHz79.“ 00287-1 OlQMHzW.* 80387-8X16124“ 

8087-1 lOMHzlI9 « 0O237-K199» 80387-SX20144.“ 

CONTROLLERS 

IWrtVFfcppy 3-9. 00 , IdffltWD I I 49 » M , 8flH HDpnly A9»®® 
FORFUDPPV5: 5upe-FLocpy Corimts. 1 2.36CK. 72QK ft I 44&rvw 49, 00 

FLOPPY DRIVES 

ML-SVi - 49. 0O 7^D-Jrt , 49.“, 1.2iMEG 51 .JWMEG-3V1 

TmWTM 100-2, the original IBM Qntc 99*°° 

10 MIG HARD DRIVE 

Half height - 80MSKI - 6Manlh Warnantyiiil 149.00 

YaurGMl69 “ w/cantrelW&cdbfcadd $S0.« 

29 MIG HARD DRIVE 

3Vi " - 40MSEC - 6MONTH WARRANTY. W/ 5 l A " MOUNTS 
YOUR COST 99. 90 w/controler & cable add $ SO.** 

Connor, Maxtor, Seagate Hard Drives 


$59. 


PASTA 

SIZE 

9ME 

INTEEFAa 

COST 

Neu-20M& 

3IM0 

*5MSec 

MFM 

149+“ 

Not-40M&I 

44Wi 

2BM5« 

JDE 

ITO." 

N«u-40M& 

40Mfl 

2BMSeC 

MFM 

219+*™ 

Nev-eOlV&! 


lewSec 

IDE 

499.“ 

Nev-&0M& 

SGVB 

2SM5oc 

MFM 

449, M 

Ne* ■ 120MBJ 

tMMfi 

iaM$« 

IDE 

»49+ m 

Nbv-210WBJ 

210MB 

18M5k 

IDE 

500“ 

Ney’350Mfll 

33GM& 

18M5K 

IDE 

1,195+« 


(All Hard Drrv«i have a 1 Y« 

60 MEG TAPE BACKUP 

Mfg. by Wranfltet. LMhpal&l# w/ MS DOS, ttevel. SCO JUk, Pick. Complete w/ 
{ontrolltr, egbk and mpruwl, $399. 

1 20 MB Tape Backup by Everex 

Software , canimler & 1 year warranty. DCGOOTapc. List SKyS.OG 
Lim i ted Quant tty $495** 


We also carry memory for HP, Epson, WYSE, Silicon Graphics, AT&T, Acer, ALR, Apple, AST, Everex, DEC, SUN, Dell 



COMPAQ MEMORY 


| 

M6MOUT 

COMPAQ 

YOU* 

M0«L 

ADDED 

E Gil W. PART# 

COST 

DESKPfiO 236 

312K XT 

11301 2+001 

59." 

DESKPHO 

1MBMO0UIE 

11&6B0-OOI 

59.” 

2S6N, 3B4N 

2M0MCOULE 

11S6fif-»l 

199.“ 


Ok&oasd 

118(700-001 

99.“ 

386SX/20 

4M MODULE 

118690-001 

369.*’ 

DESKPRO 

1 MVS BOARD 

108067-001 

«fl- w 

3B6/I6 

2M5 BOARD 

108O6TW7I 

341.“ 


LM/&KIT 

106071-001 

1 19." 


4hfA BOARD 

108D7G-001 

490.*' 


4MB KU 

108072-001 

2*9,« 

dtSKPtro 

imsboasd 

11 3633-00 E 

139.” 

3865 

4M& EiOAiD 

11 3634001 

399+” 


IMfl MODULE 

113646-0C1 

79.” 


4MB MODULE 

1 tZ53^-00* 

339." 

«SKPBD 

1M&MO&M 

113131-001 

59.” 

3B4/30, 15. 2364 

4MB MODULE 

113132001 

199+“ 

MSKPRO 

1MB BOARD 

113644-001 

139.“ 

3B6/20E/26E 

4MB BOARD 

1 13645-001 

339+“ 

MSKPfiO 

7MB MODULE 

115144-001 

139.“ 

1 386/3X686/23/35/331 SMB MODULE 

116561-001 

939.“ 

| 5Y5TTMPSO 

XZMB MODULE 

116460+001 

3950.“ 

| 

PORTABLES 


| PORTABLE 

512 K KIT 

TG733MXH 

39+“ 

1 IN 

INtfCBD 

102308-001 

149.“ 

1 

EXP 0D 

1078114»1 

199,” 


2MB KIT 

107332-001 

11 9,“ 

I SLT/186 

IMS MODULE 

110235-001 

129.“ 


4MB MODULE 

M 0237 001 

4*9+“ 

1 L1J/3B6S/2C 

1MB 

121125-001 

149.“ 

1 

4MB 

121125-002 

41 9.“ 

1 LTE/286 

1MB BOARD 

E17081 -001 

99." 

I 

4MB BOARD 

117081-003 

399." 

I PORTABLE 

IM&iOT 

107651 -001 

1*9.“ 

| 38d/SO 

JNlKBD 

107707-001 

99.“ 


4MB BOARD 

107653-001 

479,'* 

1 

4MB EXT&ftO 

107654^001 

479,” 

. SLT/3B6 

LMS MODULE 

118303-001 

139.” 

1 

2MB MODULE 

110304-001 

*»9." 

1 

iMBMCDULE 

M 6305001 

449.“ 


TOSHIBA MODEL 

PORTABLE 20Q05X 

nooose 4 «/u£ 

T20OO/T3OQOSX 

T20oasx/rioooiE 

noDosst/TKiau 


TJ10M 

portable ttaoo«e 

PORTABLE TL 600 
PORTABLE T31Q0E 
PORTABLE TTiOCSX 

PORTABLE 13200 
PORTAE If T320Q5X & 
T32QQ5XC 


TOSHIBA 

MEMORY 

ADDED 

IMBED 
2M&BD 
I MEG 
2MEG 
4MEG 
0MEG 
2MEG 
4MEG 
BMEG 
WLE5 
2M6 80 
2MB fiD 
2MB UT 
2MB $D 
4MB SO 
3Mfl M) 
2MB HI 
2 Mfl 
iMB Kit 


PORTAE Lt TS100 
DEStaCT IB 500 or 2M& KJT 

PCMMABUE T5200 ft TS200C ®MS KTT 


MEMORY 

TOSHIBA 
EQUIV, PART 4 
Pci 4-PAB3HU 
PCI 4-PAB312U 
PCI E-PAB316U 
PC 1 S-PAB 3 T 7 U 
PC-PASS 14U 
PC L 4-PAB3 I 5U 
PC-PA200OL! 

PC'PA 2001U 

PC-PA 2002 U 

PCP-PA&34QU 

PC 13-PAB306U 

PCB-PAB302U 

lPCO-PABi/tU 

PCI5-PA03O0U 

PC t SPABJl ou 

PCB-PA71 37U 

PC12-PAS^I7U 

PC 17-PABJ s eu 

PC12+AS309U 

PC 19-PAJB31PU 

PC7-PAB30HJ 

PC 10-PAS3D4U 


YOUR 

COST 

179.“ 
119.“ 
179+“ 
399+“ 
079.“ 
1S9.“ 
#1 9.“ 
719 +“ 
119.“ 
119.“ 
1 1 ».** 
149+“ 
119.“ 
239." 
119.“ 
1 19,” 
1 39 .** 
ISO." 
219.“ 
1 19.” 
1 19.” 

m** 


IBM PS /2 MEMORY 

FR£E MODEM WITH PURCHASE OF PS2 MEMORY 

MEMORY 


| BOCA MEMORY BOARDS ] 

j BOBO XT HUCHiMtS EOCAXAMfl N 0-2«EG BOA®. USES 256CORAM OK I 
90 “ 1 fttee I40“2MEG »S9+“ 

| SO296 A 3*0 AT MACHINE? BCCA AT PLUS RRATMl CW-SMFG SO. I 
1 4.0 iiiM COMPA riBLE. CQNYETJtoOt4AL r LKPANC'ID t EXTENDED HEMOJtlT. 

SUflPMTS MS. OS/2 UM/tMS & £EMS 
OK 99.-- 


IBM PS/2 MODEL 

PVl 

P5/215/^Bi 

50^455-SJ.fiSSK 

PV2JOZASSS9C45SX 

555K4f$i5Jt 

30.3H.5i5Xfl4O.A5S 

PS/2 

/0-Bt. 061,121 ,P70 
^TO-AJt A 41 , 121 ,SSL 
PS/2KKJ4I 

F5/2B0-111.121.311,331 

B0-A2I,A3I,M1 

fS/?a&Kl£&405X 

PS/2 

AU.20i4.80s 

90,9551^5 

htftJlLn pqiri 

re/ 2 srat,tff,M.P -?4 


BOUIV. PAfiTf 

M/A 


YDUH 

COST 

139.“ 


34FZV3J/87W77 

l4P7S5fl/il43M(K l 


2BMSei>fiD 

2-UME0QAPO 

d-liMBBOAJE 


W3H73 

445CO?? 

64510dO 

643012? 

6IHW03C# 

04F3077OR 

Jiff 3011 

645090? 


6450130 


PC»«7i0, 60, M2, G-flAflft liM/EMS 4L0, LrSf5 IMS SftMMS 

M3JP. M 4MS369.“ AMS4S9.” 


NVfllCl 

hftino 


DESCRIPTION 1 SONS 
64X1 1.20 

64X4 1,9* 

I 6 SXI .*S 

2S6X4 

1MEGX1 


RAM CHIPS (DIPS) 

ICONS SONS 


12QNS 

1,41 
T+3S 
l.OS 
3.9 S 
3+50 


70NS 

3.9S 

1.1 S 1.95 

4.45 4.95 5.45 

3+95 4,10 A .A3 


1.10 


2S6XB 

256X9 

iMeex 9 

4MEGX9 


H.P. 

EQU1V.FAKT* 

3H 


3W4A/E 
J3475A/B 
N/A 
N/A 
N/A 

SIMM MODULES 

12GNS ICONS BONE 


5.*‘ 

9,"* 


14.” 17-” 

39+“ 4Jt“ 

149.“ 


ORDERS ONLY 


Mfg part JP| hr «Fi™ni enct «ly. Some mefiOfy prsdmfi 3rd ^xrty 

M m m mmwm M A WE ACCEPT INTERNATIONAL ORDERS 

R00-054-7762 Wft ALSO PURCHASE EXCESS 

www wo^-m- w m ^ m imvBiitOXY! FAX OR CALL. 

NO SOFTWARE RETURNS 

AU PRICES FINAL. 


("One per customer per month) 


TECHNICAL/CUSTOMER SERVICE/ORDER STATUS: 

|703i 294-0304 FAX (702) 294-11 At 

HOURS; M-F B;00-6;D0 PST, SAT fcOO^QQ PST 


Ti od e m ort u are registered v,|0i (h#< f«j»cri^e Co.' s 
386, 387, 287, S5C, are Imdomarks at Intel Carp 



NO SURCHARGE FOR MC/Y1SA 


MC, VISA, AE, COD CASH, NET 
Purchase arden Frans Ufiiversdiei 
Fcjriune 1000 A Gcwernment AgerKras. 

Pwiend Checks.. COD odd $5.00 PBCES SUBJECT TO CHAJ-4GE. SHtPFfrlC: UPS [Min. Sfl.251 

20ft AeMoeking an feFimdi witkin 30 dqys 684 Welts Road, Boulder City, 

Ns rdwdiw i«liQngtt dte JOdoyi - WAMANlYOW HfiVodo 89G05 


Circle 168 on Inquiry Card. 
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MODEM 

FAX 

SPECIAL 


S/R/FAX 

9600/2400 


$79 


4600 External 
Send Fax 
Modem . $69 

9600 BPS 
Modem ... $299 


SYSTEM 

SPECIAL 

486-20S 
486-20SX 
Motherboard 
CPU, 1MB Ram 
IDE Controller 
1.44 FDD 
2S/1P 

Monocard & Monitor 
Keyboard 

$799 



Sii MICROS 1-800-424-1126 


BARE 

BONES 

SYSTEMS 


288-16 @ $299 386-SX25 @ $444 386-33 @ $599 486-20SX @ $699 
386-16 @ $399 386-DX25 @ $549 386-40 @ $699 486-33 @ $899 

* All the bare bones systems include: CPU Motherboard, 1 MB Ram, great looking Chasis, 200W P/S, 

1.2 or 1.44 MB Drive, 1:1 FD/DH Controller 


386-25 SX 

* 1MB Ram 

* Power Supply, Chassis 

* 40 MB Hand Disk 

* 1.2 & 1.44 Floppy Disk 

* Keyboard, 101 Keys 

* SVGA Card 

* 1024 x 768 Monitor, 28 dp 

$ 1,099 


386-25DX 

■ 1MB Ram 

• Power Supply, Chassis 

• 40 MB Hard Disk 

■ 1.2 & 1.44 Floppy Disk 

• Keyboard, 101 Keys 

• SVGA Card 

• 1024 x 768 Monitor, 28 dp 

$ 1,199 


386-33 

* 1MB Ram 

• Power Supply Chassis 

* 40 MB Hard Disk 

* 1.2 & 1.44 Floppy Disk 
■ Keyboard, 101 Keys 

• SVGA Card 

• 1024 x 768 Monitor, 20 dp 

$ 1,299 


486-20SX 

• 4 MB Ram 

• 100MB Hard Disk 

• Case & Power Supply 

• Keyboard, 101 Keys 

■ SVGA Card 

■ 1024 x 766 Monitor, 28 dp 

• 1.2 & 1.44 Floppy Disk 

$ 1,599 


486-33 

* 4 MB Ram 

* 100 MB Hard Disk 

* Case 8 Rower Supply 

* Keyboard. 101 Keys 

* SVGA Card 

* 1024 x 768 Monitor, 28 dp 

* 1,2 & 144 Floppy Disk 

$ 1,799 


j MOTHER BOARDS ! 

XT-12. 

.$49 

286-12 . 

.$89 

286-16 .. 

.$99 

286-20. 

..$149 

386SX-16. 

.$199 

386SX-20...... 

......$249 

306SX-25. 

.$259 

386DX-20*. 

.$159 

386DX-2S*. 

.$159 

386DX33*. 

.$199 

386DX-40*. 

.$249 

486SX-20. 

...,..$499 

486DX-33 ISA' . 

$299 

486DX-50*. 

.$399 

486DX-33 EISA* 

.$899 


*CPU not induced. 


MEMORY/SIMMS 


4164 .. $1.25 

4464 .$175 

41256 .;.$1.25 

44256 .$450 

1 x 1 MEG DRAMS . , .$450 

1 x 0 SIMMS.$36 

1 x 9 SIMMS.$45 

4x8 SIMMS.$129 

4x9 SIMMS.$139 

Toshiba, IBM, ALR, AST, 
Compaq, Macintosh, Zenith 
Memory Modules Available 


MATH CO PROCESSORS 


80287-10 .$89 

80287 12.$129 

80387-16SX.$139 

80387-20SX.$159 

80387-25SX.$169 

8O307-2OOX.$175 

80387-25 DX.$175 

80387-33DX.$175 

80387-40DX.$299 


IDE, SCSI, ESDI 
HARD DISKS FROM 40 MB 
TO 1 GB AVAILABLE 


OTHER AD-ON 5 AND 
PERIPHERALS 


Case & Power Supply . $99 
Full Tower Case & 


Power Supply .$169 

Mono Monitor.$99 

VGA 1024 x 768 

.26 dp Monitor . $359 

101 Keyboard .$45 

IDE Controller.$29 

SCSI Controller.$169 

SVGA Card 

1024 x 768 .$99 

Mono Card.$29 


Tape Back Up 120 MB . $259 


WHY BUY FROM Sii? 


* One year warranty 

* 15 days money back 
guarantee 

* Parts flown by air for 
replacement 

* Quality parts used 

* 800 customer service no. 

* Last but not least, shop at 
ALR, AST, COMPAQ, IBM, 
ZENITH and then call us. 
We have the best quality 
service 6 prices. 



ALL TYPES OF HARD DISKS, 
LAN CARDS, CD-ROM AVAILABLE. 


14451 Newport Avenue, Tustin, CA 92680 

(714) 731-5489 FAX: (714) 731-1538 


PURCHASE ORDERS WELCOME 

Prices subject to change without notice Add 4% tor Mastercard or Visa 
orders. Net terms please add 5% to the total. Shipping and handling chargee 
extra, These are COD price®, 
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PC DIAGNOSTICS MADE EASY 


SPEED 
TEST 
YOUR PC 



Yoii've seen the 
Landmark Speed 

Rating advertrsed by • 1L .' V,- 

many major PC manu- 

facturers, now you can have your own copy oT the Landmark 
System Speed Test™ Accurately measure CPU H math, and 
video speeds to make ad informed purchasing decision, 
determine the best PC for the Job or maybe just win some 
bets in the office on whose PC is really faster I Includes the 
Landmark AT CMOS RAM Setup program to update your 
system configuration on -the- fly. CALL for current pricing! 


PC WON'T BOOT? THEN JUST 
KICKSTART IT! 

Dent replace your motherboard, use Kick Start 2" When 
serious hardware problems occur, nothing gets you up and 
running as Iasi. KickStart 2 measures power within 2.5% 
on all four voltages, shows Power-On Seif-Test { POST) 
failure codes, and features on-board ROM-based diagnos¬ 
tics allowing you to determine and remedy the problem 
Quickly, easily ; and inexpensively! 

Built-in serial and parallel I/O allows for testing via modem, 
or simply logging results to a remote terminal, printer or 
laptop. You can configure your own test routines and store 
them in KickStart 2's battery backed-up CMOS RAM saving 
valuable setup time. Includes serial and parallel loopback 
plugs and Landmark JumpStart™ AT ROM BIOS for testing 
PCs that don't issue POST codes KickStart 2 tests your 
system regardless of O/S (even UNIX), 

On-board switches, LEDs, and digital displays aliow com¬ 
plete control over testing in systems lacking video or disk 
(ideal Tor motherboard or system burn-in). 

KickStart 2 is the ultimate SECURITY CARD m\ With both 
supervisor and user levels of password protection, you can 
prevent unauthorized use of your PC and accidental run* 
n i ng of destructive tests. CALL for current pricing! 


"KickStart 2 system diagnostics board helps users 
check out virtually every aspect of a PC's hardware 
system. .. the board is a worthy investment tor com¬ 
puter maintenance, w David Claiborne, PC Week 


THE 5 MINUTE SOLUTION TO 
FLOPPY DRIVE FAILURE 

With AMgnlTyou can clean, diagnose, and align your flop¬ 
py drives in minutes withoute scope Patented technology 
requires only a screwdriver to perform ANSI-accurate 
alignments (.3 mil). 

Alignlt is ideal for corporate users with 2 or more PCs be¬ 
cause it includes a GOLD STANDARD" feature so you can 
align all your PCs to the same in-house standard, guaran¬ 
teeing that all your floppies are perfectly interchangeable 
between PCs. 

80% of all floppy drive failures can be fixed with Alignlt. So 
don’t replace your drive, save time and money instead. 

Includes dual size floppies, (both high and low density) 
and no-mess pre-lubricated cleaning diskettes (both sizes) 
good tor 180 uses. Replacements and single drive size ver¬ 
sions available. For all PCs and compatibles. 

CALL tor current pricing I 


HOW TO DEBUG A DEAD PC 

Need an inexpensive solution lor dead or problematic PCs 
and motherboards? Try KickStart T“or JumpStart ROM 
POST" two quick and easy to use debugging tools, 

KickStart 1 test card shows power status on all four volt¬ 
ages and binary PORT 80 Power-On Self-Test codes. The 
manual translates error codes for easy failed circuit Isola¬ 
tion. CALL for current prtdngl 

JumpStart ROM POST is a plug-in chip designed to replace 
your motherboard BIOS fortesting purposes. Tests include 
CPU register and logic, 8087 math coprocessor, 8253 tim¬ 
er, 8237 DMA controller, 8259 interrupt controller, parity 
error and memory refresh logic, erroneous mastoble/non- 
maskable Interrupt detection, display adapter (MDA. CGA, 
EGA), keyboard, keyboard controller, floppy controller, 
drive A: read Base memory al normal & slow refresh rates, 
and POST checksum. Display of motherboard switch 
configuration. CALL ter current pricingt 



PROFESSIONAL LEVEL PC 
TROUBLESHOOTING 

Landmark Service Diagnostics "is ideal for professionals 
requiring the most exhaustive diagnostic \e$l capabilities 
Each module is CPU specific, including PC, XT, AT, 386/ 
486, and PS/2. Since 1981 major manufacturers like 
Wang, Xerox, Prime, Sony, DEC, NEC, and NCR have relied 
on Service Diagnostics to tackle their toughest operating 
problems. 

Intended for professional service and repair technicians. 
Service Diagnostics is also easy to use for the novice. 
Clear, concise on-line help and intuitive menus make 
finding system problems a breeze. Tests all CPUs, math 
chips, all memory, floppy, fixed and non-standard disk 
drives, standard/non-standard printers, system board, 
video, com pods and all keyboards. Utilities include low- 
level reformat. Log bad sectors, edit bad sector table; the 
partition editor allows you to set up multiple partitions; 
back-up program transfers hard disk image on unformat¬ 
ted floppies and allows lor restore after reformat. 

Ideal for UNIX and other operating systems, the self- 
booting version doesnl require DOS. The manual offers 
troubleshooting tips to the component level. Also available 
In a complete Kit including: all CPU specific software, dual 
size floppy alignment software (see Alignlt), and PC/XT & 
AT ROM POSTs. PC Magazine Editor’s Choice 8/90. 



Overall. Service Diagnostics: 

The Kit was the best performer, 

(You can} locate and identify most of the computer 
problems you’ll ever encounter, if you’re running a 
service department , Service Diagnostics is not an option ; 
it’s a necessity ," Bill O’Brien, PC Magazine 


■ Service Diagnostics XT/AT Kit.,.$AVE $$ CALL NOW * 
* Service Diagnostics PS/2 Kit...SAVE SS CALL NOW • 

* XT ROM POST...SAVE $$ CALL NOW * 

* AT ROM POST..,SAVE $$ CALL NOW* 

- inttivitk&f pricing availanie on atf kit components, please inquire - 



KickStart 2 is Ideal for permanent installation II eliminates the need 
for an t/O card, provides remote and on-site diagnostic capabilities 
for quick repair time and offers a solid hardware based solution to 
unauthorized access with impenetrable password protection. 


SLASH DOWNTIME ANO 
OPERATING PROBLEMS 



With PC Probe™ you’ll save time and money when your PC 
starts acting up. In one easy-to-use package you get 
Diagnostics, Virus Protection (tor over 7QQ+ known virus¬ 
es), Benchmarks, Performance Enhancement Utilities, and 
System Information. Combined, this arsenal of tools will 
keep your system up and running at peak performance and 
remove the mystery about what's Inside. 

PC Probe diagnostic testing quickly isolates the source of 
hardware problems, even locating bad RAM chips. It tests 
system board, RAM, video, keyboard, com ports, floppy 
drive, hard drive, Ethernet card and more Run PC Probe 
tests in batch mode or single pass, remote or on-site. 

PC Probe allows you to increase your hard drive data 
transfer rate by determining optimum interleave and 
changing It, prevent catastrophic data loss by performing 
data revitalization, reformat the hard drive, run external pro¬ 
grams, display and edit CMOS RAM on-the-fly, prevent 
accidental hard drive data destruction with passwords, 
diagnose problems with device drivers installed. 

The 200 page on-line manual has built-in table of contents, 
topic/texi search, and troubleshooting tips. PC Probe comes 
with dual size floppies and 9 8 25 pin serial/parallel port 
loopback plugs. For PC XT, AT, 386,486 and compatibles 
using DOS 2.0 or higher CALL for current pricing! 


• Toll-Free Lifetime Tech Support 

• 90 Day Money-Back Guarantee 

• Federal Express Shipping 

CALL (800) 683-6696 

Fax (813) 443-6603 * Voice (813) 443-1331 

Dealer Inquiries Welcome 


n LANDMARK 

RESEARCH INTERNATIONAL CORPORATION 

First in PC Testing... Since 1981 


703 Grand Central Street • Clearwater, Florida 34616 
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TAW \ 

Conner Hard Drives 

3000 42MB 3.5* IDE 20ms $179 

3104 104MB 3.5“ IDE 25ms 349 

3204 209MB 3.5“1DEl9ms 575 

Seagate Hard Drives 

ST351AX 40M.fi IDE 3.5“ 199 

ST225KIT 20MB w/Cant. XT 229 

ST230 RLL 30MB RU. XT w/Cont 239 

5T251 ■ 1 40M& 28m& 1 n HT 249 

ST4096 00MB 28ms 469 

Micro polls 

1355 159MB ESDI FH 23ms . 469 

1664 345MB ESDI FH 18ms , 999 

^Development Hard Drive Cards 

Hard Card IIXL50M& .399 

Hard Cord IIXL105MB.459 

Mountain Internal Tape Backups 

40/120MB XT or AT.249 

80/3QGMBAT 499 

Archive Tape Back-up 

40MB Internal XT or AT .... 249 

80MB Internal AT. 325 

Irwin Tape Back-Up 

Acculrak 1 20MB Internal Drive . . 179 

Accu!rak+ 120MB External Drive 309 

Actulrak+ 120MB Inlemol Drive 239 

Acculrok+ 250MB Internal Drive . , 299 

Soap CD-ROM 

Ejct 7205 AT/XT w/Laser Library 569 
Includes Compton's Family Encyclopedia, 
Languages of the World, Toolworks, 
World Albs and more..._ 

MOPPy DRIVES 

Toshiba Disk Drive KHi 

ND 04D 5.25“ 1/2HT 360K (PC/XT) $59 

ND 0SDEG 5-25* 1.2MB (PC/AT] 76 

ND 35613.5" 1,44MB AT Kit 75 

Sony Disk Drives 

3.5" 720K( PC/XT/AT) . 59 

3.5" 1.44MB Slimline Bare.59 

3.5" 1 44MB 59 

MONITORS 

Panasonic 14" Color 1024 * 768 

C) 381i [.28mm] . .... $349 

Cl 395 non-interlaced (,28mm] , . 479 

Packard Bell 14" Color 

0551VG VGA 640* 480 (.51mm) . 199 

053WGVGA 640x480 ( 39mm) 249 

0520SV SVGA 1024 * 768 (,28mm| 349 

NEC Multisync Color 

2A 800x600 14" 399 

3FGX 1024x760 15" . . 639 

4FG 1024x768 15" 775 

4DS 1024x768 16" 999 

5D 1280x1024 20- 1999 

Sony 14“ Color 

1 304 HG 1024 x 768 Multi scan 599 
1320 640x480 VGA . 419 

JOYSTICKS 

Elronics Super Shooter Joystick . $19.99 
Etronics Wotta Shootah Joystick 10.99 
Gr^sAndopJoystick^^^^^^OTj^ 

Elronics Smartee Mouse $25.00 

IMS! Serial/Bus Mouse . 39.99 

JMSI Pet Mouse 19.99 

Logitech Mauseman Combo 69.99 

Logitech First Mouse Serial 39.99 

Logitech Trackman Serial 69.99 

Logitech Portable Trokmon 99.DO 

Microsoft Ballpoint for Laptops . 119.99 
Microsoft Serial Mouse w/Wi nd. 139.99 
Microsoft Mouse Seriol/Sus 79.99 

Mouse System Omnimouse II 
w/PaintBus/Ser. 49.99/35.99 

DiGITiZEStS 

Summogmphics Summasketch 11 $299.99 
Summagrophics Summasketch 

Professional 18 X 12 599.00 

Kurto 12 x 12 XLF Digitizer 24939 
Kurta IS/One 12x12 

Logitech Scanmcn 256 . $279.99 

MouseSys terns HandScan w/OCR 149.99 
Panasonic Flatbed 1,11, and lit . . CALL 
Epson Desktop Cafor Scanner 1099.00 


Monitor not included 


THTSE PACKARD BELL SYSTEMS INCLUDE: 

* 2 Floppy Drives * Enhanced 101 Keyboard * 2-Button Mouse f 

* Tutorial * DOS 5.0 ■ QBo&ic * Free Software 

PACKARD BELL « 

(W# up pp MS- X *WY tfO*S, 

Mat affiliQlied wjtfi any former Bell System aridity 


—tffl wr _ 

Hard Drive 
JUuidLRAM 
MuMIL _ 

Expansion Slots 


ELEK-T1K Price 


$X16M | SXI^Ht 


40MB|IOOMT 

JtMfl_J_2W 


$ 0* 


JB20JN_ 

mm-2 

1QQMB 




105MB 


2440ft tetttHMd M*4 m with SX16I4*, MON L 4 


640x400 E.Slmrnl 

um 


_ ssaano _ 

640x4801. 


$249 




4 16-BIT_ 

1024 X 76B (512 K] Memory 
_2S.1P.TMJVGA1KB 

$1399 I $1899 

I 3.0 with 820N a 4S65X 

P0 Monitor* Warranty. I yr on-site 
wfdt. w/o PB Foret system 
pet system) Purdi. separate¬ 
ly: carry-in or mail-in 1 yr wmrmty 


852 fi SV 

MU 




* 80C386SX/20MHz * 2MB RAM exp.BMB 
v 40MB Bard Drive • 3.5" 1.44MB FDD 

* Free Carrying Case * 640 x 480 VGA 

MATH COPROCESSORS 

Intel Math Coprocessors 

80S? (5MHz). $65 

80872 (6/8 MHz) 

80871 (1 OMHz) . . 

80287X1 (6,0,10MHz) 

and 80C287 (12MHz} 

80287XLT Compaq LTi/286, 
and Tandy 2000 
80387SX-25(SL-25 MHz] 

SD387SX (16MHz] 119.99 

80387SX (20MHz). 129.99 

80387 (16, 20,25,33MHz]l 99.00 

804S7SX [20/25MHzJ 459.00 

Cyrix Math Coprocessors 
82S87 (8’20MHz 80286) 79 

83D87 16 (16MHz 80386) 179 

(20MHz 00386) . 179 

(25MHz 80386) . 179 

(33MHz 80386) 169 

(40MHz 80386) 219 

(16MHz80386SX) 109 

(2QMHz 803865%) 119 


* 2400B Ini. Modem 
with send/fox 

* I yr. depot warranty 

MEMORY UPGRADES FOR IBM 

Legend (BM™ Compatible PS/2 
Memory Upgrades 


119 

529795 

512K 30-286 . . . 

$49 

159 

529802 

2MB 30-286 

125 


529810 

1MB 70'E61,70-121 

59 

79,99 

529828 

2MB7G-E61.7G 121 

129 


529836 

2MB70-A21 . ... 

129 

79.99 

529044 

1 MB 80-04 \ . . . 

99 

145 

529852 

2MB 80-111,80-311 

149 


83D87-20 
83D87 25 
83D07-33 
83D07 4Q 
83587-16 
83SB7-2Q 

SIMMS 

256K (oil speeds) 

1 MB (all speeds). 

Simms Modules [all speeds] 

SiggjAl^eeds) 


GALL 

GALL 

CALL 

GALL 


ACCELERA T O R/UPGRADE 

BOARDS 

Sola 

2361 Accelerator $199 

3B6SI Accelerator. . 299 

Express 386SX 16MHz Upgrade 299 

Express 386SX 20MHz Upgrade 349 

1/6 - H Drive Controller 99 


Legend Memory available for Toshiba 
Laptops, AST, HP, Mac 8 Others, CALL 

Intel Aboveboard 

Above Board Plus w/512K , .CALL 
Above Board Plus w/2MB GALL 

Boro Boards 

Boca I/O 2 Ser., TPac . . $45 

Boca AT Plus 0K , 109 

Boca AT Plus 2M& .... 209 

Boca VGA Bosk 640x400 S9 

Boot VGA Basic 800 x 600 69 

Boot Super VGA 1024 x 768 119 

Boca Super VGA 

l£24)^6^iigJ^oEo^^^^^^^^29 

NE1000 8-bit Ethernet .... $134.99 
NE20OO 16-bit Ethernet 169.99 

3COM 3C5Q3 Etherlinkll PC/XT/ATI 99.99 
SMC Arcnet PC 130 8 bit board , 99.00 
SMC Arena! PC■! 30E Shit board 119.99 
Lanlostic 10MBPS Starter Kit 499.00 
Lantostic 10M&PS Ethernet Adpt. 229.00 

Novell Netware Lite . 69.00 

Xircom Adapters .GALL 


jE= TR0NICS = 

MODEMS 

A 100% Bayes Compatible 
A 2 Year Warranty 


1400 Baud Internal w/ software $49 

1400 Baud Internal sv/V 42 & soFtwar^ 95 
1400 Baud Entere d no toftwatv _ 69 

1400 Baud External w/V. 42_wtofw» t 1 9 
NEW 9400 Baud internal w/V.42 & software 279 
NEW 9600 Baud External w/V 42 tie, 349 


DISKETTES 

R FK-TEK 

maxell. 

3M 

71 \trbdlltn. 

a 

§ 

a 

6.50 

7.99 

7.99 

1,S0 

3 1/2 M MHD 

tiw 

U.99 

14 9U 

13.99 

is 1/4:pspp .. 

3,W 

s .SO 

S.99 

5.50 

5 1/4" DSHD (IBM AT] 

fM 

9.99 

9.99 

fl.W 


In addition to the above, we stock preformatted & color diskettes. 


DATA CA\ 

Regular 

DClDOAiMini) S14.W 

DC300XL/P 20.00 

DC6Q0A 11-00 

DC6150 . . M-OO 

1X6250 14,*9 

DC6320 19.00 

1X6525 14,00 

Call for Large Quantity Pricing. 


SOFTWARE 

AFterDark for ProCom Plus . 66.99 

Windows $26,99 Publisher's Power Pok 
All Type . . 45.99 for Word Perfect 45.99 

Easy Tax 45.99 Quettro Pro 289.99 
The Forside QEMM 386 V6 

Computer Calendar w/Manifest 59.99 
for Windows 49.99 Quicken V5.0 43.99 
Fallback Plus Quicken for 

V3.0 . 119.99 Windows . .20.99 

JK basset's Income Tobias Taxcul 39.99 
Tax 42.99 Turbo Tax r 91 44.99 

Laplink Pro 99.99 TurboTaxNQuidun 
LetterPorfect 129.99 5.0 Bundle ,72.99 

MS Excel V3.0 for WordPerfect 
Windows . .314.99 V5.7 . . 235.99 

PC Tods V7 1 WordPerfect for 

w/Antivirus 109,00 Windows 279.99 

W^tocj^SO^Otbe^oftwor^ries 

EPSON Panas«fe 

* okidata " 

Dot Matrix & laser Printers 

Coll far Oar tow* law Prties n 


HEWLETT 

mLna Packard 

laser Toner Carfnagei 

HP92275 LaserJet IIP/IIP+/IIIP $59.99- 
HP92285 - U/U+/U 500+ . .81.99* 

HP92295 - LaserJet tl/IID/lll/IIID 79.99- 
HP92291 - LaserJet ItlSi . . ,107.99* 

* Quantity Discounts Available 
Trays 

Lower Cassette 11P/IIP+/IIIP 135 

Letter” / Legal Size” IIP/HP+/IIIP 49 / 59 
Envelope Tray ” IIP/I IP+/I IIP .... 85 
Letter } Legal Size ll/llD/IIl/lllD 52/ 60 

Envelope Tray H/tiD/lll/HJD.70 

Letter Size IKS / Legal Size UlSI 95 / 95 

Executive Size II ISi ..... 95 

** Requires Lower Cassette 
Memory Boards 

1MB Memory UIIP/HIP/III/IIID 149.00 

2MB Memory U UP/IIIP/HI/IIID 249.00 

DeskJet/DeskJet Plus Ink Cartridges 14.50 


PACIFIC 


Pre-forma Hed 

DClODOjMini) 14.50 | DC600HC/lodamat™ 525,50 

DC2000(Mini) 14.« DC6t50/Zeiamoi™ 2B.OO 

DC2O0OrMir>i) 17,50 DClOOO/Kuppamor™ . 19.00 

DCJUOrMini] 20.^9 DC200£}/1ttetaaiar*" 19.W 

DC1.35GMog^u$ DC20fl0/«twmal™ 20.W 

2000 Tapa DC2120/fihomal T * 15.50 

Drive Cleanar V9.99 DC2120/Ximai 1 ™ 15,50 

Call for Wholesale: Pricing on 3M Computer Tape. 


HP LA5ERJI 

INNANCIMIffTS „ t . „„. et( 

25 -1N -1 Font Cartridge ll/ltP/lllP/tl I' $ 259 
25-IN-1 FantCarl DeskJet 500/Plu^ 99 

1MB Memory Board IIP/lll/IIID . 99 

2MB Memory Board IIP/III/IIID . . 149 
Poslscri£^artnid^bH£j2|^lll^JJJ^M9 

MODEMS AND FAX BOARDS 

Internal 

Hayes 

2400 Baud with Software $239 

9600 Baud V.42 w/Software t 499 

Intemof Mayes Compatible* (wHh software J 

Practical Peripherals 

2400 / 2400 V.42 . . . .75/169 

2400 IBM PS/2 199 

960GV.42 . . ,379 

External 

Hayes (no software ind.f 

2400 Baud 329 

2400 Baud Pocket Edition. 119 

9600 Baud V.42/V.42 Ultra . 499/649 
Hayes Optima 9600 Baud Ext. . . 359 

Extenraf Hayes Compatibles 
Practical Peripherals 

2400SA / 2400SA V 42 . 109/199 

960GSAV42 459 

2400 Pocket Modem 99 

2400V 42 Pocket Modem w/send fax 159 
Other Hayes Compatibles 
Intel 9600 Baud with Software . . CALL 
Intel 9600 V.32bfi With Software CALL 
All U.S. Robotics Hid* Speed Models CALL 
Fax Boards 

Frecom Fax 96 Board . 99 

Frecom Fox / Modem . 119 

Intel SatisFAXtion Fox Board . . . CALL 
Practical Peripherals External 2400 
Send/Receive Fox w/9600 sead/neev. 109 
Practical Peripherals Internal 2400 
Send/Receive FAX w/9600 send/reev 99 
Etranics NEW Internal 2400 Send/Receive 
Fax Modem w/9600 send/recwve . 85 


CORPORATE CUSTOMERS INVITED 
We offer forge bid opportunities. DUNS # 09-718-0517 

OPEN ACCOUNTS--Nel 30 term available to D&B 
occrajnli rated 2A1 or befter, odUal fmighl change* FOB Skdcte, ll. 
Phone |ck abcwel tax orden to Corporate Accounts 70B-677-/16B, 
moil f.O. J 4 \a> above! to Depi Cl 132. 

PREPAID ACCOUNTS- Uie Viiq, iMasIerilard, check, money order (no 
wsh or c.o.d.'i plfidio] when ordering by mail please call In advance 
fef shipping and hanging charge*. Shipments to 11 add 7JS%> to*. 
Minimum order $ 15 . 00 . 


3 in 


“ W H111 Mail THAN JUST THI PI1CI IS HI O NT 

7350 North Under Avenue, Skokie, Illinois 60077 

800-395-1000 In IL 708-677*7660 

ET Valueline is die telemarketing and mail order deportment of Elek-Tek, inc 


Write for free catalog. 

Prices subject Id change; products subject la orabbiEly. 

Nm responsible For printing or typesetting errors. 

RETURN POUOT - All tabs are hnd axcepl defectives which will be 
replaced with idonlical merehandbie only. Computers and Jorge 
p*fipherdf‘3 work days after delivery; most small items, 30 calender 
days, after which mqrvufacluner J s warrant/applies. No returns will be 
accepted witbauf an RMA number Ursaulhariied returns and refused 
shipments subject to 13% restocking charge. All ELEK-TEK 
MERCHANDISE IS BRAND NEW, FIRST QUAUTY AMD COiSrtRtETE. 


Cirdft 165 on InqMEry Card. 












































































































































tote-a-lap 

“experts in portable intelligence” CA¬ 

PRICES CONTINUE TO DIVE SO PLEASE CALL FOR OUR MOST CURRENT PRICES 



TOSHIBA 

MEMORY 

FOR T1000SE, T1000LE, T1Q00XE, 
T2000, T2000SX, T2000SXE, 
T2200SX, T3300SL, T4400SX 


TOSHIBA MODEMS ON SALE 


1 MB 

$98 

1.5MB $128 

2 MB 

$158 

4 MB 

$298 

8 MB 

$498 


$78 


24D0B INTERNAL MODEM FOR T10Q0, T110O+, 
T1 200, T1600, T31 00, T3100E, T310QSX, 
T3200SX, T3200SXC, T5100 P T5200 p AND T5200C 


LAPTOP/NOTEBOOK SUPER SALE 


AST PREMIUM EXEC 306SX/25C 8QM0 WITH 8MB RAM .$4,233 

AST PREMIUM EXEC 366SX/25C 60M B WITH 3MB RAM .$4,1 28 

AST PREMIUM EXEC 3B6SX/25 80MB WITH 8MB RAM .$2898 

AST PREMIUM EXEC 3B6SX/25 60M8 WITH SMB RAM .$2,448 

AST PREMIUM EXEC 386SX/20 60MB WITH 8MB RAM .$2,328 

AST PREMIUM EXEC 386SX/20 40MB WITH8MB RAM.....$2 ,078 
EVEREX TEMPO/LX 386SX/20 60MB WITH SMB RAM.„.,$2.318 

EVEREX TEMPO/LX 38GSX/2Q 40MB WITH SMB RAM .$2 P U8 

SHARP PC-6681 80MB WfTH 6MB RAM.. -- SCALL 

SHARP PC-6881 60MB WITH 6 MB RAW,.™__ $2,218 

SHARP PC-6781 80MB WfTH SMB RAM .,..SCALL 

SHARP PC-6881 80MB WfTHSMB RAM (COLOR) .$GALL 

TEXAS INSTRUMENTS TM2000 40MB WfTH 3MB RAM .$1,468 

TEXAS INSTRUMENTS TM200Q 20MB WfTH 3MB RAM .$1.158 

TEXAS INSTRUMENTS TM3000 WlnSX 80MB/6MS RAM... .$CALL 

TEXAS INSTRUMENTS IM3000 WinSX 60MB/6MB RAM .SCALL 

TEXAS INSTRUMENTS TM300Q 80MB WfTH 6MB RAM .$2,468 

TEXAS INSTRUMENTS TM3000 60MB WITH GMB RAM .$2,388 

TEXAS INSTRUMENTS TM3000 40MB WITH6MB FWM._, .,$2,326 
TEXAS INSTRUMENTS TM3QQG 20MB WITH GMB RAM ..,..$2,036 

ZENITH MASTERSPORT 366SLE 60MB WfTHSMB RAM .$3,898 

ZENRH MASTERSPORT 386SL 60MB WfTHSMB RAM .$3,228 

ZENITH MASTERSPORT 386SX 60MB WITH4MB RAM .$2,528 


LAPTOP/NOTEBOOK 
HARD DRIVE UPGRADES 


40MB 2.5" HARD DRIVE UPGRADE (MOST BRANDS).$390 

60MB HARD DRIVE UPGRADE (MOST BRANDS)....$498 

BOMB 2,5“ HARD DRIVE UPGRADE (MOST BRANDS).,$598 

100MB 3 5" HARD DRIVE UPGRADE (MOST BRANDS)...$498 

200MB 3.5- HARD DRIVE UPGRADE (MOST BRANDS).$748 

CGMPUADD COMPANION 40MB HARO DRIVE UPGRADE .,,$548 

GRID 1720 60MB HARD DRIVE UPGRADE.,.........$648 

PANASONIC CF-270 60MB HARD DRIVE UPGRADE.$648 

SHARP PC-6220 40MB HARD DRIVE UPGRADE...$548 

TANDY 2810-HD 60MB HARD DRIVE UPGRADE .$648 

TEXAS INSTRUMENTS TM2000 40MB HD UPGRADE.$548 

EXTERNAL 20MB BATTERY-POWERED HD UPGRADE.$356 

EXTERNAL 40MB BATTERY-POWERED HD UPGRADE.$498 

EXTERNAL 60MB BATTERY-POWERED HD UPGRADE „$578 
EXTERNAL 60MB BATTERY-POWERED HD UPGRADE.$668 

NOTE: Alt hard drive upgrades are supplied with a new BIOS 

whenever necessary, and come with a M one-year warranty 


1-800-9-LAPTOP 

(1-800-952-7867) 

TEL: (415) 578-1901 
FAX: (415) 578-1914 


UPGRADED TOSHIBA SUPER SALE 


T52G0C 200MB WITH 14MB RAM. . $8,188 

T5200 200MB WITH 14MB RAM. . $3,866 

T52GC 100MB WITH 14MB RAM ,..,....,,.$3,596 

T5100 100MB WITH 4MB RAM ..,.,,$1,978 

T5100 40MB WITH 4MB RAM ...$1.598 

T4400SX 80MB LCD WITH 10MB RAM. . ..$4,708 

T4400SX 80MB GAS PLASMA WITH 10MB RAM .SCALL 

T3300SL 80MB WITH 10MB RAM ... SCALL 

T3200SXC 120MB WITH 13MB RAM.. .....$CALL 

T3200SX 120MB WITH 13MB RAM .SCALL 

T3200SX 40MB WITH 13MB RAM. . SCALL 

T3100SX 80MB WITH 13MB RAM.„...„, .,. $2,958 

T31C0SX 40MB WITH 13MB RAM. . $2,296 

T220GSX 80MB WITH WMB RAM __ $3,968 

T220QSX 60MB WITH WMB RAM. .....$3,748 

T2200SX 40MB WITH WMB RAM. .. $3,528 

T2000SXE 60MB WfTH WMB RAM. ... $2,998 

T2G00SXE 40MB WITH WMB RAM .. $2,758 

T2G00SX 60MB WfTH 9MB RAM. . . ..$2,778 

T20G0SX 40MB WITH 9MB RAM .. .$2,558 

T2000SX 20 MB WITH 9MB RAM .........$2,448 

II600 40MB WITH SMB RAM.,,.,...$1,738 

T1600 20MB WfTHSMB RAM ......$1,338 

T1200XE 80MB WITH 5MB RAM . $CALL 

T1200XE 40MB WITH SMB RAM ...$1 r 968 

T1200XE 20MB WfTH SMB RAM .......$1,736 

APPLE POWER BOOK 2/4/6MB UPGRADE .........$l2a/$248/$328 

APPLE QUADRA 16MB UPGRADE .,...$898 

AST PREMIUM EXEC 1MB/4MB UPGRADE.„.$4fi/$168 

COMMODORE CLT286386 2MB UPGRADE.$98 

COMPAQ LTE/3865 1MB/4MB UPGRADE......$1464288 

COMPUADDCOMPANION/SX 2MBMMB UPGRADE.$894178 

EVEREX TEMPO/LX 2MB/4MB UPGRADE,. ..,..,,. $98/$1BB 

GRID 1720/1750 2MB/4MB UPGRADE ........$98/188 

HP95LX PALMTOP 512K/1 MB UPGRADE .....$188/328 

IBM PS2 L4CSX 2MB/4MB/8MB UPGRADE.$9841984378 

NCR 3125 512K/1 MB UPGRADE..._ ,,,.„$188/328 

PANASONIC CF170 1M0 UPGRADE........,,.$68 

PANASONIC CF270/370 2MB UPGRADE............$96 

PANASONC CF270/370 4MB UPGRADE....$186 

POQUET PALMTOP 512K/1MB UPGRADE......,..$188/328 

SANYO M0C-17NB/1BNB 2MB/4MB UPGRADE.$98/$ 188 

SHARP PC-6641 /Tl TM30QG 2MB/4MB UPGRADE.,.,$864178 

TANDY 281OHD/381QHD 2MB/4MB UPGRADE..$98/188 

TOSHIBA T3100 & T3100/20 2MB UPGRADE ..$268 

TOSHIBA T3100SX 4MB UPGRADE (1 SLOT).....,.$178 

TOSHIBA T3200 3MB UPGRADE.......$168 

TOSHIBA T5200 2MB/8MB UPGRADE. $984398 

ZENITH MASTERSPORT 386SL/366SX 2MB UPGRADE.$98 

ZEOS 286/386SX NOTEBOOK 2MB UPGRADE......$98 


WE AflE OFFICIALLY LISTED IN THE TOSHIBA TECHNICAL 
INFORMATION GUIDE AS THE LEAST EXPENSIVE RECOGNIZED 
MEMORY MANUFACTURER FOR TOSHIBA LAPTOPS NOTE BOOKS 


ALL MEMORY UPGRADES COME WFTH 
A LIFETIME WARRANTY & 

A 48-HOUR EXCHANGE GUARANTEE! 


ABSOLUTELY NO SALES 
TO DOMESTIC RESELLERS 


tote-a-lap 

“experts in portable intelligence*' 

550 Pilgrim Dr. Suite F ■ Foster City, CA 94404 


3.5" EXTERNAL 
FLOPPY DRIVE 
FOR 

COMPUAOD 

COMPANION 

SHARP PC 6220 
TEXAS 

INSTRUMENTS 

TM2000 

$198 

(while supplies last) 


NEW! 

60 MS HARD 
DRIVE UPGRADE 
FOR 

GRID 1720 
PANASONIC CF-270 
TANDY 281 OHO 

$648 


SHARP PC-6220 

Tl TRAVELMATE 
TM2000 

COMPUAOD 

COMPANION 

MEMORY 

UPGRADE 

1MB...$98 
2MB...$188 


NEW! 

40 MB HARD 
DRIVE UPGRADE 
FOR 

SHARP PC6220 

Tl TRAVELMATE 
TM2000 

COMPUADD 

COMPANION 

$548 


SE 

HABLA 

ESPANOL 

(Pregurrte por Hector) 


Circla 176 on Inquiry Card 


MARCH 1992 ■ BYTE 317 































































































Get A Lode Of This, 


Our Three-Way 
Guarantee Just 
Got Better. 


f he Lodestar Three-Way 
Personal 

Guarantee has always 
been one of the industry's 
most comprehensive. But 
now” it just got better. 
Introducing The Lodestar 
Five-Way Personal Guaran¬ 
tee. Now. every Lodestar 
system is covered five 
ways to insure your 
complete satisfaction. And 
that should take a lode Off 
you mind. 


MONEY BACK GUARANTEE. 

If you change your mind-for any 
reason-Simply return your Lodestar 
system to us in original condition 
within 30 days of your receipt 
and we 1/ refund your money. 

1 FREE LIFETIME 
At : TECHNICAL SUPPORT. 

For as Jong as you own your system , 
well.giveyou FAST., FREE'unlimlted 
technical advice and guidance from 
our expert staff, this includes any 
support needed to upgrade or modify 
your system 

3 FREE LIFETIME 
* LABOR SUPPORT. 

Although you will probably never 
need it for as long as you own your 
system it wW .be protected by ou? 
J 00% labor warranty. 

A FREE 2-YEAR 
l T , PARTS WARRANTY. 

For a full two years after purchase, 
your Lodestar compu ter Witt-be cov¬ 
ered by our l 00%' parts warranty 
wiih/asf firm aroun donan y replace 
ments 

5 FREE 1-YEAR 
• ON-SITE SERVICE,. 

For a full one year after purchase ; 
you tt have the addedsecuhtYoi Out 
' coast' to-coast FREE oh-site service . 


Moduless Upgradeables 


Carry A 
Lode In 




Greater 
The Future 


f asy and inexpensive upgrades cue 
built right into your Lodestar com¬ 
puter. Unlike conventional modular 
upgradeable systems from other compa¬ 
nies, you can upgrade your Lodestar 
system at a fraction of the cost-all the way 
from 386DX to 486SX or 486DX, at any 
clock speed. 

Thanks to our unique non-proprietary 
Moduless Upgrade design, LodeStai sys¬ 
tems can be upgraded by simply plug¬ 
ging in the new chip and oscillator that 
comes in their inexpensive upgrade kit. 
Another bright idea from LodeStar-It's just 
that simplel 

f very LodeStar computer is fully loaded 
with value, This Includes unsurpassed 
quality throughout. To make certain of 
this, every system is individually pre¬ 
tested and bumed-in for 72 hours prior to 
shipment. And of course, we stand be¬ 
hind our quality with our comprehensive 
Five-Way Personal Guarantee. You will 
see this quality all the way from our 
Star View SVGA Non-Interlaced Monitors 
with flicker-free image, to oui ownStarKey 
extended keyboards. And we pack in 
even extra value by pre-loading MS DOS 
5. Q & Windows 3.0, as well as a Hi-Res 400 
DPI serial mouse on every system. And 
our systems can be upgraded to include 
optional cache, RAM, more hard disk 
capacity, larger monitor, and a host of 
other enhancements you may require. 
Add it all together - stellar performance, 
brilliant quality, and guarantee that out¬ 
shines all others -and you ve got Lodestar, 









Starflex 386 DX Upgradeable Systems 


Starflex 386-33C 


$1899 


Intel 80386/33 Processor 
64K Cache RAM (Expandable to 256 K) 
4MB RAM (Expandable to 32MB} 

125MB IDE Hard Drive with Cache 
Teac L2MH 5.25' & 1.44MB 3B P Drives 
1MB SVGA Non-interlaced Color Card 
14' SVGA Non-interlaced 1024x768 
Flicker-Free Color Monitor 
2 Serial, 1 Parallel & 1 Game Part 
MS DOS 5.0 Sc MS Windows 3.0 
Starkey 102 Keyboard 
Hi-Res Senal Mouse 
Desktop CPU Case (Verticals optional) 
Upgradeable to 40 MHz 8c 
486SX 20.486 33/50 


Starflex 386-25C 


$1779 


Intel 80386/25 Processor 
64K Cache RAM (Expandable to 256K) 
4MB RAM (Expandable to 32MB) 

85 MB IDE Hard Drive with Cache 
Teac 1.2MB 5.25' & 1.44MB 3,5' Drives. 
1MB SVGA Non-interlaced Color Card 
14' SVGA Non-Interlaced 1024x768 
Flicker-Free Color Monitor 
2 Serial. 1 Parallel & 1 Game Port 
MS DOS 5,0 8c MS Windows 10 
Starkey 102 Keyboard 
Hi-Res Send Mouse 
Desktop CPU Case (Verticals optional) 
Upgradeable to 33/40 MHz Be 
486SX 20,486 33/50 


386SX 16MHz 


$1259 


386SX 25MHz 


$1299 


Starflex 38640C 


Starflex 486 Upgradeable Systems 


$1939 


Starflex 486-33C 


Starflex 

486SX-20C 


Case Options 


$2289 


$2049 


Every Lodestar system comes 
with four C P U. Case options: 
The Desktop, or the Mini, Mid or 
Full Vertical Cases. 


Intel 80486/33 Processor w/ 8KB internal 
Cache & Built-in Math Copoicessor 
64K Cache RAM (Expandable to 256K) 
4 MB RAM (Expandable to 32MB) 

125MB IDE Hard Drive with Cache 
Teac 1.2MB 5.25 1 & 1.44MB 3.5 1 Drives 
1MB SVGA Non-Interlaced Color Card 
14- SVGA 1024x768 Non-Interlaced 
Flicker-Free Cotoi Monitor 
2 Serial, 1 Parallel 8c 1 Game Pori 
MS DOS 5.0 & MS Windows 3.0 
Starkey 102 Keyboard 
Hi-Kes Serial Mouse 
Mid-Vertical or Desktop CPU Case 
Upgradeable to 50MHz 


Intel 8Q4Msx/20 Processor 
64K Cache RAM (Expandable to 256K) 
4 MB RAM (Expandable to 32MB) 

125MB IDE Hard Dnve with Cache 
Teac 1.2MB 5.25' Si 1.44MB 3.5' Drives 
1MB SVGA Non-Interlaced CoIot Card 
14' SVGA 1024x768 Non-tolerlaced 
Flicker-Free Color Monitor 
2 Serial, 1 Parallel 8c 1 GameMt 
MS DOS 5.0 & MS Windows 3.0 
Starkey 102 Keyboard 
Hi-Res Serial Mouse 
Mid-Vertical or Desktop CPU Case 
Upgradeable to 33/50MHz 


Circle 186 on Inquiry Card. 


'Mid A full Verticals may be additional an some systems. 


1.800.875.7568 



- Warranty ■- 

" One of the most Conspicu¬ 
ous Mings that differentiate' 
LodeSiar'hom its competitors 
is extensive warranty sup¬ 
port■ 


- Craftsmanship - 

excellent, Won- 
derfully unciamped sight 
that, greets you. when you- 
open the case with Lodestar's 
tower, youdant have to fight 
amass of tangled cahlesanc! 
jagged edges, w 


- Technical Support - 

r As a further, test, of technical-, 
support, I deliberately, de¬ 
stroyed . 1 then gave the 

system and a phone to an 
inexperienced friend. A 
ladeStar technician compe¬ 
tently took her through the 
process. .. ,r 




Intel 803flfisx/16 Processor 
2MB RAM & 42 MB Hard Drive w/Cache 
Teac 1,2MB 5.25' & 1.44MB 3.5' Drives 
1MB SVGA Qrtor Card 
14' SVGA 1024x768 Odor Monitor 
2 Serial. 1 Parallel, & I Game Pori 
MS DOS 5.0 & MS Windows 3.0 
Starkey 102 Keyboard 
Hi-Res Serial Mouse 
Desktop CPU Case (Verticals optional) 


- Piompt Response - 

'" When I called with' a gues- 

tion ., I was immediately 

connected to a knowledge¬ 


able technician / 


- Summary - 

The cambinationofhighper- 
iomiance.low price, andone 
year of free on-site services •' 
makes LodeStar 4S6 an . at¬ 
tractive buy" 

-PCSources 1992 




Lod 

eStar 

COMPUTER 



18539 East Gale Ave. 
City of Industry, 
California. 91784 
Tel: 1.818.810 3818 
Tech Support:-' 
1.800.875.7569 
Fax: 1.818.810.5928 


m 


GpVESNMENT. SCHOOLS Attp-CORFOCATE 
. PURCHASE ORDERS WELCOME. Allptnr&iarid 
qsd&qisnfi subject tj> Change-vrttfwut fii> 
tics. i-Yoar Rdm Wdrramy qpplisstoLodsEltii 
pwocfu^-orilv. Mcx?Qy Bccic Guarantee dpes 
not rhcludfi jhipping & handing, and all 
returns must be shipped pie-paid & in resai- 
□bie cbndiiibii Please caU’ta^niiiincil] war-- 
rapty detail PhntpgrophV iflwtrdtwr* 
only No surcharge on VISA. MasterCard. & 
Discover. 2% uc&h discount oh all .Fw-Pdid ’ 
sysieras .Purchase ardets ..are accept oq 
approved dredif CCdifcmid'-aideis adds f/ 
4% sale* tax. Alipjodutf names. Uadnrnatbs 
and registered tiademarto dre'thfi property ot 
.their respective qanrvpahies. Far mare.wjjti^n- 
lriomKrttan. please oalEfo^oi.sFREE product 
catalog. . g’gg 











































The Only Thing More Reliable 
Than Our Products 
Is Our Customer Service. 



I e may carry the 
widest selection of 
I the most dependable 
products in the industry but 
It’s our customer service that 
sets us apart. And when you 
want to upgrade your com¬ 
puter. that’s important. 

At Universal, we’re knowl¬ 
edgeable about all of our 
products. So we’ll be able to 
help you figure out what you 
need and how to install It. 
And we’ll do It in a way 



that’ll be very understand¬ 
able. 

We ll help you in other 
ways, toa 

Our prices are very com¬ 
petitive. And every product Is 
checked for quality before it’s 
shipped. Plus, you can have 
your order sent same day. 
overnight or whatever way 
you want. 

And after you receive your 
order, you won’t have any¬ 
thing to worry about either. 


Because everything we sell 
comes with a 5 year warranty, 
a 30 day, money back guaran¬ 
tee and is guaranteed to be 
compatible with your com¬ 
puter. So you’re covered 
no matter what 
happens. 

Also, you can 
always phone, "iniiiiiiiil 
fax or mail us 
with any questions 
regarding our com¬ 



GUARANTEED 


ORCHID 


IEX- 


pany or products. And we'll 

s^Kiwion IBM intel 


be happy to give you the 
information you want 
Overall, no one else works 
with you as much as we do. 

So If you want to upgrade 
your computer and you 
need more than a 
product listing, call 
Universal. We’li 
iliiiiiiii®'" provide you with 
products and 
service that'll help 
you every step of 
the way. 


i ® 

MS&MCH me. 



EXPANSION BOARDS 


Orchid Technology 

Rankest 16/32 

OK $229 2MB 3328 

24MB for PS/2 50/55/60/70/60 

Ramquest 8/16 0K$M9 2 MB $245 

BOCA Research 

Bocaram At Plus 

OK $119 2MB $t99 24MB LI M 4,0 Afs 
Bocaram AT/IO PLus 
GK $157 2MB $257 up to 4MB 
w/ser Spar ports 

Bocaram 2 for PS/2's OK $159 2 MB $259 
Bocaram XT-PS/2 301MB $159 

.AST Research 

650 k 206 OK$109 2MB $209 
Rampage Hus 206 OK $239 2MB $309 
uploSMR for ATIIM 4.0 
fettan 2861MB $279 
Cupid 32 OK $290 

Intel 

Above Board Plus fl w/2MB $499 


VIDEO GRAPHICS CARDS 


ATI 

8514 Ultra 512K PS /2 or ISA BUS $439 
Graphics Ultra 5I2K & mouse $545 
Graphics \ftniage w/32& $369 
NEWffl VGA SlCrCO XL w/EMB 5375 
VGA wonder XL iMB w/mouse $229 


BOCA Research 

BOCA Soger VGA 512K $1391MB $179 


PRINTER UPGRADES 


Hewlett Packard 

[ 03 erietllEIII.IIiD.IIIP 
1 MB $69 2MB $119 4MB $199 
LaaerjetlUID 

1 MB $95 2MB $ 149 4MB S249 

Panasonic 4420 & 44501 

1 MB $ 1092MB $149 4MB $249 
44501 MB $179 4455 2MB $299 

Epson EPL 6000& EPL 7000 

1MB $129 2MB $1514MB $255 

IBM 4019 &4019E 

1MB $115 2MB $145 3.5MB $209 

OKI 400.800,820.830.840 

1MB $ 119 2MB S169 4MB $219 

Canon 

LBP42MB $229 LBP 8 2MB $119 


MEMORY CHIPS & MODULES 


ORAM 

IX1-70NS $5.25 256X4-0ONS $5.15 
IXI-fiONS £4.95 256X4-1 DONS $4.95 
256XI-80SS $1.99 256X1-120NS $1.75 
25SX1-1001C $1.05 256X1-150NS $1.50 
64X4-0ONS $3.00 64X1-100NS $ 1.75 
64X4-100NS $2.75 64X1-120NS $1.60 


MATH CO-PROCESSORS 


ULSI 

USB3C87-16, -25. -20 & -33 $190 
US83C87-16&X $115 -20SX $139 
New US83C87-40 $279 

Intel 

80387-16, -20, -25 & -33 S249 
80387-16SX $t39 -20SX S189 
80287-10 $89 80287XL $125 


IBM PS/2 UPGRADES 


IBM PS/2 Memory 

6450604 2MB MOD 502.55SX. 70 $99 
6450600 2MB MOD 70A21 $119 
34F2933 & 77 4MB PS/2 SIMM $209 
3005360 2MB (Dr 30-206 $90 
64501284MB MOD 90 & 95 $269 
6450902 SMB MOD 90S 65 $129 
6450609 2-8MB MOD 50. HE. 80 $350 
6450605 2-8MB MOD 70 & 80 £350 
34F3077 2-I4MB MOD 70S80 
w/2MB$355 

34F30114-16MB MOD 70 & 00 
w/4MB$477 

Procom PS/2 Hard Drives 

Zero Slot 124MB MDL 50 $795 
124MB HDL50Z.55SX. 70 $740 
200MB MDL50Z55SX. 70 $1065 

PS/2 .Accelerators 

Model 50 & 60 Into! Snap-in 386 


COMPAQ UPGRADES 


Compaq Deskpro 

heskpro 306/20. 25. 20E. 25E&386S 
4MB Module S2S9 4MB expboard $337 
Deskpro 386/33,486/25 System pm 
2 MB Module $149 6 sockei exp. brd. 
W/2MB $395 

1/3 height floppy disk drives 

1.44MB $129 1.2MB $139 

Portable LTE 286 

1 MB S99 2 MB $169 4MB $379 

Portable LTE 3868/20 

IMB $209 4MB $399 

Portable 386/20 

1 MB Upgrade kit 3 H5 4MB exp/ext 
hrx1S375 

SLT2861MB $110 4MB £429 
SLT386 1MBS129 2MBS255 
4MB $435 


LAPTOP UPGRADES 


Toshiba 

T1200XE/SE, TI600, T3IQ0E, T3KX1SX, 
T320GSX, T5I00, T52GO, 2MB $119 
T32005XC. 2 MB $159 4MB $329 
TIOOOSE/XE/LE & T2000SX 1 MB SIJ9 
2 MB $229 

T1000LE & T3000SX 4MB $359 
T3IOOSX. T3200SX 4MB $229 


Orchid Technology 

Fahrenhdi 1280 w/iMB & Sierra $389 
Prodesigner IIS 5I2K $199 imb s& 9 
Prodesigner JIMC [or PS/2 imb $399 


SIMM/SIPP Modules 

4X9-79NS $199 4X9-80NS $169 
IXB- 70T4S $49 1X9-80 $45 
1X940ONS £44 


386SX-20MHZ3436 

Kingston 

SX-Naw 386SX 20MHZ tor 50,60,50Z 
& 30-286 $350 25MHZ$459 


Same da/ shipping by UPS, Federal 

Express or DHL, Order worldwide by 

800/678-8648 

PQ, CQD, APO, FPO & credit card with 
no surcharge added. 20% restocking fee 
on all non-defective returns. 

UNIVERSAL 


T3200 3MB $219 

Megahertz Laptop Modems 

2400 BD imernat $137 w/MNP5 $189 
2400/9600 FAX/Modcm w/MNPS $339 



UNIVERSAL MEMORY PRODUCTS 

IS4SI Redhyi p Suite E. Tustin, CA 92680 
Phone; 714/258-2018 Fax; 714/258-2818 
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EZ-Tc . 


SX/20 NOTEBOOK 


"POWER BEYOND 
YOUR DREAMS." 


BEST BUY 486/331 


lntei4B6™ 33MHz » 8MB RAM - 256K 
Cache » Teac 12MB & 1.44MB FDD « 
Quantum 310MB IDE HDD w/64K 
DisCache® buffer (15ms) * caching 
controller w/4MB - 14" Seiko 1450 SVGA 
monitor (1024x768) * Orchid Pro-1 ts SVGA 
card w/1 MB»120MB tape backup - 2 serial, 
1 parallel, & 1 game port»101 keyboard > 
Tower case » Windows 3,0 » DOS 5.0 » 
Hi-Res Mouse ° 
lyr, TRW on-srte S j , 
service, 


hen if comes to of¬ 
fering the highest quality 
components, blazing-fast 
performance, 
friendly service, 
and unbeatable 
value, Acma ranks 
among the best! 

Just ask the experts 
at PC Magazine 


For Your Dollar . 11 BYTE 
Magazine applauded Acma 
for "Speed And Reliability At 
An Outstanding 
Price ” Clearly, if 
you demand the 
best, you won't find 
a better choice than 
an Acma com¬ 
puter. And we 


*The Perfect Windows 
J.OVVbr&sfofrorT "Otrr 
Favorite Is The Aetna* 


InIe1386™ SX/20MHz » 1MB RAM 
upgradeable to SMB * Teac1.44MB FDD » 
Conner 40MB IDE HDD - VGA CCFT 
back file TSTN type LCD monitor w/16 
shades of gray -1 serial & 1 parallel port * 
80 key keyboard ** 3 hour battery fife # 6,3 
lbs. w/battery « carrying case » battery 
charger » supports external VGA monitor 
and keyboard. Optional Fax/Modem only 
$160. Extra 
batteries $75. 


$1,795 


386SX/30MHZ 

JnteJ3B6™ $X/20MHz 2MB RAM 
expandable to 8M B«Teac 12M0 81.44MB 
FDD - Quantum 52MB IDE HDD w/64K 
DisCache® buffer (17ms) » 14" Hyundai 
Super VGA monitor (1024x768) « 16-bit 
VGA card W/512K *> 2 serial. 1 parallel & 1 
game port * 101 key keyboard * Windows 
3.0* DOS5.0» Hi-Res Mouse» lyr.TRW 
on-site service. 


$1,295 


who said Acma offers guarantee it with a "No 
"Power Beyond Your Questions Asked" 45-Day 
Dreams, "and 11 A Solid Value Money-Back guarantee! 

FEATURES & SERVICES 

▼ 45-Day "NO QUESTIONS ASKED" Money-Back Guarantee* 

▼ One-Year Parts And Labor Warranty 

y FREE One Year On-Site Service In Most U.S. Locations 

▼ FREE Lifetime Toll-Free Technical Support (Mon. - Sat.) 

v FREE 24 hour, 365 days a year, tech-support bulletin board! 
v Major credit cards honored (not charged until order ships) 

▼ Net credit terms available for qualified businesses 

v Windows 3.0 & DOS 5.0 preloaded FREE (except notebook) 
y FREE Return Shipping Of Replacement Or Repaired Parts** 

▼ NEW PRODUCTS! Fax/modem card, $115 » Programmable 
keyboard, $125» 1.2GB hard diskdrives, Call Today! 

y Personal And Business Leasing Plans 

▼ Special GSA And Quantity Discounts 
y SPECIAL! $ 1.00 Upgrade Program 

y 48 Hour High-Temperature Burn-in 

GSA# GS00K91 AGS5107 
Call Toll-Free 800-456-8809 


386/25 & 3 3MHz 

lnlel3B6™ 25 a 33MHz ■ 4MB RAM 
expandable to 32 & 64MB * 64K Cache 
33MHz - Teac 1.2MB & 1.44MB FDD - 
Quantum 105MB IDE HDD W/64K 
DisCache® buller (17ms) * 14" Super VGA 
monitor (1034x768) » 16-bit SVGA card 
w/lMB * 2 serial, 1 parallel, & 1 gameport» 
101 key keyboard * Windows 3,0»DOS 5.0 

* HI Res Mouse»lyr. TRW on-site service, 

25MHz $1,795 
33MHz $1,895 

486/33MHz EISA 

Intel486™ 33MHz . 8MB RAM - 256K 
Cache » Teac 1.2MB & 1.44MB FDD - 
Quantum 210MB IDE HDD W/64K 
DisCache® buffer (15ms) > 15' NEC 4FG 
Super VGA flat square screen monitor 
(1024x768) * Orchid Pro-lie SVGA card 
w/IMB»2 serial, 1 parallel, 8 1 game port» 
101 key keyboard » Windows 3.0 * DOS 5.0 

* Hi-Res Mouse * a ■■ 

lyr TRW on-site SJ XUS 
service. T * 


COMPUTERS, INC.^^ 

/tema 


ORDER TODAY TOLL-FREE! 

800 - 456-1818 

Open 6am-7pm Weekdays and Bam-4pm Saturdays {PSTJ 
International 510-623-121 2, 24 Hour Fa* 510-623-0018 

































June 25.1991 
National Volante ATiOOO 


of high speed graphics boards. 

All Volante high speed graphics boards offer: 

Built on ISA, MicroChannel or VME bus 

Video memory upgrades to 4 MB 

Program memory upgrades to 4 MB 

• Razor sharp resolutions from 1024x768 up to 
1600x1280 

Blazing color selection from 8-bit to 24-bit true color 

* Optional T! TMS34082 floating point processor for 
enhanced 3D acceleration 

Superior speed of the T1 TMS34020 graphics engine 
paired with National Design's advanced ASIC technology 

LIFETIME WARRANTY - no gamble here! 

Whether your game is CAD, Microsoft Windows, graphic arts, multi-media or medical 
imaging, Volante has a card for you at a fraction of the cost charged by the competition. 


Call 800-253^831 now for information 
on the breathtaking Volante series, 

Phone: 512-343-5055 Fax: 51 £343-5053 


NATIONAL DESIGN, INC, 

9171 CAPITA! OF TEXAS HWY, H-230 
AUSTIN, TEXAS, 78739- 


Circle 171 Bn Inauiru Card (RESELLERS: 1721. 



























STOP 


& 



( 800 ) 
831 -2888 


Hi-Tech USA Monthly Specials 




All systems Include: 

Motherboard & CPU, 1 MB memory 
installed (512KB for 2B6 systems), 

1:1 2HD/2FD controller, 1.2 MB or 
1.44 MB Floppy Drive, Internal dock/ 
calendar, Math coprocessor socket, 

2 Serial/1 Parallel ports. Enhanced case | 
w/ Power Supply, 101-key Enhanced 
Keyboard, MS-DOS 5.0 or 4.01 or 3.3, 


1 Hard Drive + 

| Video Upgrade 

40MB 

80MB 

120MB 

200MB 

12" mono 4- MGR card 

$266 

$366 

$436 

$636 

14" VGA + VGA card 

$436 

$536 

$606 

$806 

14” SVGA (1024x768) 
+ SVGA Card 

$526 

$626 

$696 

$896 

14" SVGA (norvinter) 

| + SVGA Card 

$606 

$706 

$776 

$976 


VIDEO OPTIONS 

14’ SVGA (V QZ4X76S, 0.28) Monltof with 
l6-&il SVGA-512k card $330 

NEC 3FGX/4FG/4 DS/5D $ 670r028'9S&' 1880 
Sony 13D4 HG (1034x760, 0-25) $ 560 

Nanao 50700/90801 $ 886/1 076 

Oak VGA- 256k (800x600. 1fi-bil) 

Trtdftffl 1 Me (1024x760x256) 

Orchid Prodssigner IIS with 1MB 
Orchid Prottesifpier its w.' Hi-Color 
Orchid Fahrenheit 1 £00 
Diamond Speed Star with i MB 
Diamond Spaed Slar HhCoior 
Video 7 10241 (512 KB) 

7. VRAM II (IMS) 


Video 7 


$40 
$ 66 
$170 
$210 
$ 296 
$170 
$210 
$188 
$340 


HARD DISK DRIVES 

40mby2Sms (IDE) $178 

B0mh/1 &ms (IDE) $278 

I00rtib/I6ms (IDE) $298 

i£0mb/i6ms (IDE) $348 

I30mb/i5ms (IDE) $348 

2O0mb/16ms (IDE) $ 548 

240mb/ 15ms (IDE) $578 

340mb/15ms (IDE or SCSI) $ 948 
67&mb/16ms (ESDI or SCSI) $ 1398 

Free 3-button mouse with a 


MISCELLANEOUS 

Citizen 20QGX (9-pin) $ 168 

Citizen GSX-130/140+ (24-pin} % 258/328 
Citizen GS X 145 (24-pin) $ 300 

Color o pi ion lor CHbran pr Inlet $ 4&60 
Panasonic Printers $ Call 

Windows 3.0 + Super Mouse II $ 66 
Internal Modem 2400 baud $ 40 

Fax Modern (0600 Fax. £400 Modem) $ as 
Logitech Mouseman ssriaL4ius $ 64-74 

Best prices on memory upgrades $ Call 

complete system purchase 



ISA 

I486-25CI 
$898 


386-33(51 386-25C| f 386SX , f 386SX 
64k cache 64k cache l i 25 MHz I ( 16 MHz 
$648 jr x$618x V$498 $438, 


286-12 
$338 


▲ Why Hi-Tech USA! ▲ 

1. Lifetime toll-free technical support. 

2. One year parts, 2 years labor warranty. 

3. 30 days satifaction money-back guarntee,* 

4. We customize to your requirements 

5. Com bin aliens of the best state-of-the-art components 

6. 72 hour bum-in test. 

7. World wide Shipping. 

S. Replacement parts shipped ai no cost to you. 

9, Superior reputation lor service, quality & value, 

10. Purchase orders are welcomed and subject to approval. 



Terms and Conditions 

A Prices and specifications subject Id change wtthcM notice 
A * Guarantee *ib& honored 01 % tor IBM irtccvrpaafefSIy rBasona. covers or% Fi-TacfiUSA. 
brand comffciiws. end Btdufes computet peripherals, software, and sapping charges, All 
otfref returns si^ed to 15% restocking tea. No rcturrte after 30 days. 

A. Prices, reflect ces* discount, 

A Ail logos and trademarks are registered trademarks oF their raspocjiw companies. 

Order Number 1-800-831-2888 

Techn ical & Service 1 -800-831 -2780 

International Orders (408) 262-8668 

FAX Orders (408) 262-8772 

1562 Centre Point Drive Milpitas, CA 95035 
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ALSO AVAILABLE: 8M X 36, 32MB MODULE 


OTHER MEMORIES AVAILABLE: 


CitiTronics 

Inc. 


ACER, ALUM A, AST, CHAPLET, DELL, EPSON, HP, IBM, NEC, PANASONIC, 
QMS, SAMPO, SHARP, SILICON GRAPHICS, SUN MICROSYSTEMS AND 
ZENITH, 

CALL FOR OUR COMPLETE CATALOG 

TERMS; C.O.D, CASH, VISA OR MASTERCARD. 

COMPANY AND UNIVERSITY P.O.'S ACCEPTED UPON CREDIT APPROVAL. 

414 CLOVERLEAF DR., UNIT R f BALDWIN PARK, CA 91706 

TEL (818)855-5688 FAX (818)855-5687 


Circle 193 on Inquiry Card. 










CD-ROM or PALMTOP 
$169. Giveaway!* 



Purchase a WORK 486/33-256C before March J 5, 1992 and for an additional $169* receive 
either the new Magna vox CDD461RS external CD-ROM with approximately $2000 worth of 
free software or the amazing, new PSION Series 3 Palmtop Computer! 



WORX 286/16 

l6Mhz286 processor 
2 MB standard RAM 
Teac 5,25" and 3.5" Floppies 
Western Digital Caviar 85MB 
< 18ms w/adaptive, Segmented 
32k cache 

16-bit VGA card w/S12k 
14" MicroScan 1024x768 Color 
VGA Monitor 

parallel, 2 serial, game ports 
Keytronic 101-key Keyboard 
Microsoft DOS 5,0 

$1,395 

2/125MB/VGA-1MB/N1 

$1,695 


NEW! 

WORX 386SX/25-32C 

25Mhz 386SX Processor 
32k Cache RAM 
2MB standard RAM 
Teac 5*25" and 3*5" Floppies 
Western Digital Caviar 85MB 
<18ms w/adaptive, Segmented 

16-bit VGA card w/512k 
14" MicroScan 1024x768 Color 
VGA Monitor 

parallel, 2 serial* game ports 
Keytronic 101-key Keyboard 
Microsoft Mouse 
Microsoft DOS 5,0 
Microsoft Windows 3,0 

$1,745 

2/125MIWGA-1MB/NI 

$1,995 


WORX 386/33-64C 

33Mhz Intel 386 processor 
64k Cache Ram 
4MB standard RAM 
Teac 5*25" and 3,5" Floppies 
Western Digital Caviar II 
125MB Hard Drive 
<15ms w/adaptive, Segmented 
32k Cache 

16-bit VGA card w/IMB 
14" MicroScan 1024x768 
Non-interlaced Color 
VGA Monitor 

parallel, 2 serial game ports 
Keytronic 101-key Keyboard 
Microsoft Mouse 
Microsoft DOS 5.0 
Microsoft Windows 3*0 

$2,245 

4/85MB/VGA-512k/l 

$1,995 


256k Cache RAM 
WORX 486/33-256C 

33MHz Intel 486 processor 
8MB standard RAM 
Teac 5.25" and 3.5" Floppies 
Western Digital Pirana 
212MB Hard Drive 
14ms w/adaptive, Multi 
Segmented 64k cache 
16-bit VGA card w/IMB 
14" MicroScan 1024x768 Non 
Interlaced Color VGA Monitor 
parallel 2 serial, game ports 
Keytronic 101-key Keyboard 
Microsoft Mouse 
Microsoft DOS 5*0 
Microsoft Windows 3.0 

$3,095 

4/125MB/VG A-1M B/NI 

$2,595 


All WORX computers come with a 1-year warranty on parts and 
labor as well as a 30-day, money-back satisfaction guarantee. 


Options Pricing: 

HD Upgrade 


HP WORKSTATION MEMORY HEADQUARTERS 


85 to 125 

.$100 

125 to 212 

.$250 

Memory Upgrade 


2 to 4 

.$125 

4 to 8 

.$250 

Video Upgrade 


512K-Interlaced 


to 1MB and 


Non-Interlaced 

.*$150 



345/ 


330/ 



1982 — 


Model 

340 

360 

375/ 

380 

400 

Series 

700 

Series 

350/ 

370 

4MB 

1595 

1850 

1250 

1250 

_ 

CALL 

8MB 

* 

3000 

1695 

1695 

- 

CALL 

12MB 

- 

4150 

- 

- 

- 

CALL 

16MB 

- 

- 

1295 

2995 

3495 

CALL 

32MB 

- 

- 

5995 

5995 

6895 

CALL 

OF SERVICE- 

-1992 



With PRIDE and 
CARE\ from a small mill 
town along the rocky vacation 
coast of Southern Maine, 
ComputerWORX manufactures 
quality computers using 
the highest quality 
components available * 


ComputerWORX 

469 Elm Street 
Biddeford, ME 04005 

Sales: 800-639-2185 
207-284-0291 
Customer Support and 
Nationwide Service: 207-284-4892 




Hours: 

Weekdays, 9 AM to 9 PM, EOT 
Saturday, 10 AM to 6 PM, EDT 

Call for PS/2 CPU and Memory 
upgrades* Call for networking info 
and prices* 

Prices subject to change. Shipping 
and handling not included. 
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Unbeatable Low Prices 


486/33 MHz Plus 


386/40 MHz SVGA 


486/33 MHz SVGA 


More Features & 


• Same configuration as our 486/33 
except this system has 8 MB RAM, 
210MB 15ms IDE 64K Cache Drive 
Diamond SpeedStar HVColor Card. 


Increase Your Cache Flow 

Comtnule's Incredible 4o6 With 256K Cache. 

As YOU KNOW, IN TODAY'S COMPETITIVE MARKET 
THE SUCCESS OF ANY COMPUTER DEPENDS ON 
VALUE. ■ VALUE MEANS THE RIGHT FEATURES AT 
THE RIGHT PRICE ■ BUT IT ALSO MEANS QUALITY. 

■ BECAUSE YOU EXPECT IT, COMTRADE HAS MADE 
QUALITY THE CORNERSTONE OF IT'S PRODUCTS 
SINCE 1986. 

Part of what sets comtrade above ihe rest 

IS AN IMPRESSIVE LIST OF STANDARD FEATURES. ■ 
MS-DOS 5.0, WINDOWS 3.0. NON-INTERLACED 28 
SVGA MONITOR FOR ABSOLUTELY FLICKER-FREE 
IMAGE, HIGH SPEED HARD DISK FOR ACCESS TIMES 
AVERAGING 15MS, A HI-RESOLUTION 400 DPI 
MOUSE, AND 8 EXPANSION SLOTS FOR VAST 
UPGRADEABILITY • COMPARE COMTRADE TO THE 
COMPETITION - AND YOU'LL FIND THEIR 
EXPENSIVE OPTIONS DON'T MEET OUR STANDARDS. 


128K High Speed Cache 
4 MB RAM (70ns) 

1.2 MB 6- 1.44 MB Floppy Drive 
130 MB 15ms IDE 64K Cache Drive 
16-Bit 1024x768 SVGA Card with 1MB 
14" Nan-interlaced .28dp Color Monitor 
(VESA Standard for Flicker-free Display) 
2 Serial, 1 Parallel & 1 Game Ports 
Enhanced 101-key Keyboard 
H (Resolution 400 DPI Serial Mouse 
Free MS-DOS 5.0 Er Windows 3.0 

$1775 

_ ■ _ 


386/33 MHz SVGA 


128K High Speed Cache 
4 MB RAM (70ns) 

1.2 MB & 1.44 MB Floppy Drive 
130 MB 15ms IDE 64K Cache Drive 
16-Bit 1024x768 SVGA Card with 1MB 
14" Non-interlaced ,28dp Color Monitor 
(VESA Standard for Flicker-free Display) 
2 Serial, 1 Parallel £r 1 Game Pons 
Enhanced 101-key Keyboard 
Hi-Resolution 400 DPI Serial Mouse 
Free MSrDOS 5.0 & Windows 3.0 

$1725 


256K High Speed Cache 
4 MB RAM (70ns) 

1.2 MB & 1,44 MB Floppy Drive 
130 MB 15ms IDE 64K Cache Drive 
16-Bit 1024x768 SVGA Card with 1MB 
14" Non-interlaced .28dp Color Monitoi 
(VESA Standard for Flicker-free Display) 
2 Serial, 1 Parallel & 1 Game Ports 
Enhanced 101-key Keyboard 
Hi-Resolution 400 DPI Serial Mouse 
Free MS-DOS 5.0 & Windows 3.0 

$2095 

_ ■ __ 


386/25 MHz SVGA 


4 MB RAM (70ns) 

1,2 MB & 1,44 MB Floppy Drive 
85 MB 15ms IDE 32K Cache Drive 
16-Bit 1024x768 SVGA Card with 1MB 
14“ Non-interlaced ,28dp Color Monito 
(VESA Standard for Flicker-free Display) 
2 Serial, 1 Parallel & 1 Game Ports 
Enhanced 101-key Keyboard 
Hi-Resolution 400 DPI Serial Mouse 
Free Microsoft DOS 5.0 
Free Microsoft Windows 3,0 

$1545 


■ o ■ o ■ 


What Make COMTRADE A Sure Thing. 

• 30 DAY MONEY BACK GUARANTEE 

• ONE YEAR WARRANTY ON PARTS 

• LIFETIME WARRANTY ON LABOR 

• 72 HOURS BURN-IN TIME BEFORE SHIPPING 

• LIFETIME TOLL-FREE SERVICE & SUPPORT 

• EXPRESS REPLACEMENT PART 

• 6 YEARS EXPERIENCE IS YOUR ASSURANCE 

All systems are KC approved ■ Price Subjects to Change 
Hours: Monday-Friday 7:00-7:00; Saturday 10:00-6:00 


386/25 MHz SX 


2 MB RAM (70ns) 

1,2 MB & 1,44 MB Floppy Drive 
52 MB 15ms IDE 64K Cache Drive 
16-Bit 1024x768 SVGA Card with 1MB 
14" Non-interlaced ,28dp Color Monitor 
(VESA Standard for Flicker-free Display) 
2 Serial, 1 Parallel & 1 Game Ports 
Enhanced 101-key Keyboard 
Hi-Resolution 400 DPI Serial Mouse 
Free MSrpOS 5.0 Er Windows 3.0 

$1295 


1.800.969.2123 


II 1 ! 

COMTRADE 

“Where Quality Is Everything" 

1016-G Lawson St ■ City of Industry ■ CA 9174a 
Fax: 31S.964.2492 ■ Td: 515.964.6635 
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We've got you covered at Data Hut. 

Here's six of our 5000 products. 




Ctateuiau 

commumcalions. fnc. 


Flashdrive Parallels 


MAGAZINE 


adaptec 


T-aat Dfll d Trfljislc] Fiulrs. 

- 13MQyitor'sec un IHe EISA 


* tQ MBy»e,*$ee K^rtcfi. Faal 


The EISA SCSI Master 


* 5 VflySe& ( E«: sfpK. SC53 
dma rain 

»2 MBv'-^'Ssc aavnc. SC& 


Complete High-Performance EISA SCSI Host Adapter Kit - Featuring the 
AHA-1740 32-bit EISA-to-Fest SCSI InteJEigent Bus Master HqsI Adapter 
Also Includes: ASW-1410 DOS Software Manager allowing support 
for yp to seven SCSI devices * ASW-1440 Novell NetWare 286 and 
386 Software Manager - ASW-1420 OS/2 Software Manager * ASW- 
C174 Configuration Software Rle with Installation Guide * Full 
support in SCO XENIX. SCO UNIX, and ISC UNIX * Internal SCSI 
ribbon cable - Software Information Card * Product Registration Card 


$CALL 


□S01 .NLM.Nnvntl Mulwp.'e 36= 
lintel <6613 WHe. WREN VII &HA- 
17-0 UCnxiriu 0£dtefling iyslbd'rt 

EISA Caching rtod Adpplsr 
J’ liJlQ OlbOJrd CjlL'I’rS 
'1m- AHA 1740/E nfranoid M^da 
-WA-174WSwidajd Mode 
: j-.. -EISA Canning Hot] Adapter 


We carry air of the Gateway productsf 


Ethernet Cards: Mo sc companies make an 
average Ethernet adapter. But, for superior 
quaiily. reliability, and performance, all you have 
to do Is choose Gateway, 

Our award -winning G/Ethemet and G/ElherTwist 
LAN adapters give you the widest selection of 
adapters, the most complete fine of 
operating system drivers, and more. Alf 
at the best price. 

Gateway also supplies the perfect 
G/EthefTwisl hubs for any appfication- 
Whether it’s coax, UTP or Fiber Optic, 0 
Port to 22 Port, with management. 


EDITORS * 1 

CHOICE 


Fiashdnve Parallel AC Only Hard Drive : The Flashdnve Parallel 
Hard Drives offer an easy way for you to add a hard drive through the 
parallel port to any laptop, notebook, PC/AT Desktop and PS/2 
Computer, So compact and portable, you will take the Hashdrive 
anywhere the laptop goes. Best of all is the low low price of this top 
seilert Measures: 9,5'L X 6“ X 2.5“H 23 MS Access. 

FJashdrfve Parallel Ballery AC Power Hard Drive The Hashdrive 
battery version includes Nicad Batteries wllh an average el 4-6 hours of 
battery Lime. In a package that weighs only a pound and a half. 
Measures 5"W X 5.25L X 1.5'H.Tofal Package 150KB transfer rale 
19MS access Lime. Comes In 20, 40, 60. 00, 100, 204, or 340MB. 
Access times vary from 15MS to 23MS, 


SCALL 


5.25-1 rich High Performance Removable 
Cartridge Disk Drive - Migration Between 
Systems and Platforms Made Easy 

Key Fealures: Removable 44 MByte Formatted 
Cartridge Media * Industry Standard Half-Height 
5.25-inch Form Factor* 20 Millisecond Average 
Seek * Data Transfer Rale of up to 1,25 
Megabytes per second *Fulfy Embedded SCSI 
Controller * 8K Buffer -1:1 Interleave • Self- 
Diagnostics at Power Up * Transparent Defect 
Management wilh Track and Sector Sparing * 
Automatic Error Correction and Retires * Field 
Proven Reliability ol 30.000 Hour MTBF Optional: 
Host Bus Adaptor for IBM PC XT/AT BUS. I/O 
Device Driver Software Recognizes and Manages 
Cartridge Inlerchange. 


Ideal for 

applications 

requiring: 

-High Parformance 
-Data 

Transportability 
-Data Security 
-Privacy of Data 
Files 

-Fast Backup 
■Fast Relseval of 
Archival Data 
-Unlimited 
C&paaify 
Unlimited Off-Line 
Storage 



1 - gigabyte Erasable Optica) Disk Drive with SCSI Controller, Tahiti 1 
is an erasable optical disc drive with performance characteristics equal to 
magnetic disk drive technology. If offers seek limes faster than that of 
traditional removable disk pack drives; and in most cases, higher 
capacity. Using a unique spilt optics mechanism, the Tahiti t can achieve 
25 to 35 msec average seek time over 325 megabytes of a single side, 
high capacity 1 gigabyte cartridge or ANSI/ISO standard 650 megabyte 
cartridge, respectively. The 1 gigabyte cartridge can provide up to 500 
megabytes at capacity per side, The Tahiti 1 optical disk 
** 1 1 drive features an embedded SCSI controller within a 

5,25 inch term factor, permitting installation in high 
Tt performance personal computers and work stations. 


External Kit 


Everything You Need 


Ma^or 




The Maxtor Panther ■■ 1 SCSI Family 

,8,1,2 and 1,7 Gigabyte - 5.25 inch Magnetic Disk Drive w/ SCSI-2 
| Command Sei & 100,000 Hour MT&F 

Offering a tow SCSI command overhead of <500 usee, 

I sychrenous dale, transfers of 5 Mbytes/sec, and a differential 
interface option, The Panther 1 SCSI lamily of drives sels a new 
level of SCSI capability, with significant systems performance 
advantages, including more I/O per second at lower service request 
times, in the systems environment. Panther 1 SCSI disk drives 
provide taster jab processing, faster terminal response time and a 
wider range of new application possibilities. 


1 . 2 G $2,999 i.7G $4,499 


* No surcharge on credit 

* COD & Purchase Orders Accepted 

* All Pricing & Availability subject to change 
without notice 

* #6 North Ct. St. p Owingsvtlle, KY 40360 

* Hours; M-Sal 9AM - 8 PM EST 

* FAX 606-674-3917 
•LOCAL 606-674-3916 




DATA HUT 


1-80M37-3488 

We Carry Over 5000 Products * Free Technical Support 
Risk Free 30 Day Money Back Guarantee 


Circle 187 on Inquiry Card (RESELLERS: 188). 
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Buy with 

Confidence 



In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity, The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc* offers this advice, "A 
knowledgeable buyer will be a 
successful buyer." These are 
specific facts you should know 
about the prospective seller 
before placing an order: 

Ask These Important 
Questions 

• How long has the company 
been in business? 

• Does the company offer 
technical assistance ? 

• Is there a service facility 7 

• Are manufacturers warran¬ 
ties handled through the 
company? 

• Does the seller have formal 
return and refund policies? 

• Is there an additional charge 
for use of credit cards ? 

• Are credit card charges held 
until time of shipment? 

• What are shipping costs fo r 
items ordered? 


Direct Marketing Associatkm r Inc. 10HH 


Reputable computer dealers 
will answer all these questions 
to your satisfaction. Don't 
settle for less when buying your 
computer hardware, software, 
peripherals and supplies* 

Purchasing Guidelines 

* State as completely and ac¬ 
curately as you can what 
merchandise you want in¬ 
cluding brand name , model 
number, catalog number 

• Establish that the item is in 
stock and confirm shipping 
date. 


This message is brought to you 
by: 

the MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing 
Association, Inc. 

6 E. 43rd St. r 
New York, NY 10017 

MMC 

MICROCOMPUTER 
MARKETING COUNCIL 

of the Direct Marketing Association. Inc. 


* Confirm that the price is as 
advertised . 



• O btain an o rder n u m b er 
and identification of the 
sales representative. 

* M ake a record of your 

o rder r noti ng exac t p rice in - 
eluding shipping, date of 
o rder f p ro m ised sh ipp ing 
date and order number r 
If you ever have a problem, 
remember to deal first with the 
seller* If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, c/o 
DMA, 6 E* 43rd St*, New York, 
NY 10017. 


V 

W 
J 
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ONE OF THE BEST OEM SYSTEM MANUFACTURERS IN THE USA 


ABTECH 450 BLACK 


COMPLETE BLACK SYSTEM 

486/50 Mhz Motherboard 
256K Cache 
486/50 Mhz CPU 
8 MB RAM on board exp. to 64MB 
1.2 (5.25") and 1.44 (3.5") MB FD 
200 MB SCSI HD 
ADPTEC SCSI FD/HD Controller 
Medium Black Tower Case 230 W. P/S 
Enhanced Black Keyboard 
SVGA Display Card 1024 x 768 w/1 MB RAM 
Black 1024 x 768 PROTON Monitor 


jjj 


tfS 


Black Monitor by PROTON ™ 
WORLD LEADING MANUFACTURER 
OF HIGH QUALITY TV. AND MONITORS 


»$3,699« 


Other Systems 


486/33 Mhz 
386/25 Mhz 
386/25 Mhz 
386SX/26 Mhz 


$1,299 


899 

799 

699 


STANDARD CONFIGURATION 

■ Motherboard 

■ AMI BIOS/Intel CPU 

■ 4MB RAM 

■ 1.2 MB FD (5.25") 

■ 1.44 MB FD (35") 

■ IDE Ctrl. w/2seriaJ J paralleLl game 

■ Desktop Case w/200W P.S. 

■ 101 Enhanced Keyboard 



The sign of 
excellence Jn 
performance 
and quality 



The 

assurance 
of quality 
conponents 
in each 
ABTECH 
system 



The 

assurance 
of support 
and service 


One year 
parts & 
labor 
warranty 


♦OPTIONS ♦ 


Hard Drives 

40 MB IDE HD $189 
80 MB IDE HD $299 
120 MB IDE HD $379 
200 MB IDE HD $579 
345 MB ESDI $1,499 
760 MB ESDI $1,799 
1.2 GB ESDI $2,899 
Internal CD-ROM $399 
120MB Tape back up $269 
250MB Tape back up $329 


Add to above configuration 


CUSTOM 
CONFIGURATION 
AVAILABLE 
ON ANY SYSTEM 


Monitors w/video card 

12" Amber display monitor $79 

14" Amber display monitor $119 

14" B&W display monitor $119 

14" Mono VGA monitor $169 

14" SVGA color monitor (1024x768) $389 

14" SVGA non-interlaced monitor $469 

Call for 20" Monitors pricing 

14" PROTON Black SVGA color monitor $469 

Med, Tower Case w/ Power supply add $25 

Full Size Tower Case w/ Power supply add $45 

Med, Black Tower Case w/Power supply add $65 


SERVICES: 

1. Complete UNIX System turn key and consulting 

2. Complete healthcare turn key and consulting 

3. Worldwide delivery of computer system and hard drive by DHL. 

4. OEM and distributors welcome. 


Free for all 
Corporate 
Accounts 


Our trained 
technicians 
can provide 
solutions 


On-Site 

Service 

(—t> 

Option 


TECH 

SUPPORT 



ABTECH 386SX/16 Notebook 


Dual Battery (7 hrs.)#-2MB RAM - to 
8MB+40MB HD (60MB option}* VGA 
LCD/64 gray scales* I interchange 
modules -Fax/modem, voicemail, 
scanner etc.. 386/25 & 386/33 available. 


ABTECH Argentina 

Buenos Aires. Argentina 
Tel: 783.2266 
Fax: 782.6890 


ABSTRACT Technology 

Bure rest. Romania 
Tel: 104273 
Fax; 120581 


Byte Outlook 92 
Computer Buying Worfd 
Computer Shopper 


ABTECH Brazil ABTECH China 

3d o Pau I o ,6 razil Beij in g P C hi;na 

Tel: 212.2559 


So] bourne 

Sparc 

Station 

Authorized 

Dealer 



© 818.575.0007 

24 HOURS 

fax 818.575.1500 



INCORPORATED 


1431 N. Potrero Ave. Unit B. 
S. El Monte, CA 91733 
USA 


)l99l AffTECH Itil The brisuSi □rnimri mrntionrd ire tradanirki of their rrp 
pedal nidt itt to lundtHKC 30 divi m mey bi-ck. Ruinruee. 


ATtEOlind id lng,g ti i tridmi j HL pf ABTF.CH Inc Shipping, Mndling jppl|£-itlr ux« u> prices lYicw in PutfKl tu dunge Ttit cd 
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circle i yu on inquiry \.ara ikcoelleio: i y i j. 



HiB Dodor iteks: 

Op you haw any 2 of the- 
following? 

* pinkish or red urine 

* sudden onset of “sharp* 
excruciating one-sided 
tack or flank pain 

* a history tor kidney 
stones with similar pain 

* pacing and moving about, 
unable to find a 
condor table position 


SYnPTQn FILE 
DISEASE FILE 
INJURY FILE 
POISON RLE 
TEST RLE 
fix-DRUG FILE 
REFERRAL FILE 

V 

Press F-5 to choose a RLL 
Press F’l tor help. 


Sending Your Computer to Medical 
School ■■■■■ Helps You Stay Healthy! 

Is that indigestion... or a heart attack? Doctor Schueler's Home 
Medical Advisor gives you an enormous amount of accurate medical 
information with a few keystrokes. Developed by Board Certified Emer¬ 
gency Physicians and currently used in doctors' offices. 

The Symptom File's question and answerformat generates over 600 
illustrations and 450 diagnoses. 

The Disease File gives info about the symptoms and treatment of over 
450 diseases. Know EXACTLY which specialist treats your problem. 

Learn how to treat over 130 injuries with the Injury File, everything 
from frostbite to ankie sprains. 

Identify and learn the side effects of over 800 prescription and over- 
the-counter drugs with the Drug File. 

Included are a Test Ffie of medical tests and a Poison File listing 
household ingestions—great for mothers with toddlers. Registered users 
will be eligible for updates at a cost of five dollars, so YOUR medical 
encyclopedia NEVER goes out of date. Call now. This indispensable 
reference tool prints medical information for family and friends and makes 
learning FUN! 

Manufacturer's suggested price: $99.95 

Introductory offer: $69.95 512K RAM EGA/VGA 

Same Day Shipping? IBM & Compat 

See your software dealer or call 1-800-788-2099 

PIXEL PERFECT, INC. 

10460 S. Tropical Tr., Merritt Island, FL 32952 


ALL IN ONE- 

Fax, Scanner, Printer, Copier 


WHAT-YOU-PRINT-WHAT-YOU-FAX 

SEND faxes directly from any Windows 
application in the same format as if you would print 
it to LaserJet printer , 

RECEIVE faxes as files and print them to 
your LaserJet printer. 

SCAN full page documents, and save them as 
PCX, TIFF , MSP or DCX files . 

COPY documents on plain paper via LaserJet or 
directly on fax paper. 

Or turn off your PC and use BTFAX7 as a 

STAND-ALONE FAX MACHINE 


COMPEX INTERNATIONAL INC. 

312 Broadway Street Cambridge, MA 02139 USA 

(617)354-5045, FAX (617)864-9516 

AMEX,VBA, MASTER CARD, DINERS 


$595 



1 - 800 - 626-8112 

Or call Get-a-Fax at 617-354-1133 from 
your fax machine, and ask for document #3011 
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SafeSkin® is the finest 
keyboard protector 
in today s 
marketplace. 


Compare these unequaled features: 

■ Remains use your computer 

• Preyen&C(^£P^^pairs and protects delicate 

from dust, spills, smoke, ashes, staples. 
BBfrap around design gives full keyboard protection. 

■ Witi-glare finish reduces eyestrain. 

- Soft, flexible, retains normal keyboard feel. 

- Durable, washable high-tech polymer lasts for years 

■ More lhai i 800 models. Available for most PCs, 
laptops, workstations and clone keyboards. 


Merritt 

COMPUTER PRODUCTS 


KEYBOARD PROTECTOR 

Cird* U9 on Inquiry Cord (RESELLERS: 170). 


Dealer and OEM inquiries invited. 


In the USA contact: Merritt Computer Products; 5565 Red Bird Center Dr.. Ste 150, Dallas. TX 75237 Tel. 2 147339-0753; Fax 2 14/339-0753 
In Europe contact: DEAL B.V.; Van Berckelweg 36. P. O Box 208. 2200 AE Noordwijk ZH. Holland; Tel. 31-1 719-41133; Fax 31-I ? 19-46225. 









muuuv i LiiKL 

d Color Scanner . 

d-Held color Scanner 


A4000C 

..A256S 



Hand-Held OCR B/W Scanner 

.. A400Z 

Serial Mouse _AM30, AM25 

AM24S, AM22, AM2B 

Optical Serial Mouse .. 

.. A20PLX 

Bus Mouse; ATARI. 

; COMMODORE/AMIGA, 
■f NEC/EPSON. MICROS¬ 
OFT Mouse compatible.. 
F....... AM29 


Products 


saveing the money 
& time for you 


★ The “SCAN KIT PPD” 
option for notebook PC 
use scanner. 


See us at: 

Cebit 92 
March 11-18 
Booth No: Hall 8 


1.0G F27/2 

. Yj- o 

mjh 


ULTIMA ELECTRONICS CORP. 

MAIN OFFICE 

9F, NO. IB, ALLEY 1. 1AN.E 76a ; . SEC. 4, PA TE ROAD, 
TAIPEI. TAIWAN, R.O.C. TEL' 086^7635470 (REF,) 
FAX; 686-2-7886857, 700565S 

USA BRANCH 

1156 ASTER AVENUE, SUITE A, SUNNYVALE, 

CA $4097, U.S.A. 

TEL: 40S-24&-920B FAX: 408-246-9207 


Circt* 177 on Inquiry Cord (RESELLERS; 178). 

DENMARK HUNGARY 


UN I PRO SCANDINAVIA BIRKEMOSEVEJ 32, 6361 

HASSELAGEF, DENMARK 

TEL 4586286306 FAX 4S86286670 

HOLLAND 

SOECOMA COMPUTERS NED BV DOMMELSTRAAT, 
ZUID 23-26 5SQ3-NA VELDHOVEN THE NETHERLANDS. 
TEL: 31-40-533515 FAX: 31-40-544535 


HUMAN soli Ete ctrorits Lid, 

11-1148 Budapest, atiqdIu. 24vb Hungary 
TEL. 361-183 3930 FAX: 3S1-1B311789 

GERMANY 

EUTQ ELECTRONIC GMBH NUMBERGER 
STB. 41 6570 PEGNITZ/OFR GERMANY 
TEL 0924175085 FAX 08241/1506 


GERMANY 

R + P SUPERWAVE ELECTRONIC GMBH M 
VON RICHTHOFEN SIR. 15, 7 DOG BERLIN 42 
TEL 030-798-040 FAX. 030-788-4147 
TLX: 161419 QURYA 

R + P COMPUTER GMBH OUERSTUCKEN 
3A. 2600 nGROERSTEDT, 

TEL 040-524-50-36 FAX O40-524-29-01 


AMT INTERNATIONAL «S shipping 

(408) 432-0552 • (408) 432-1790 Fax: (408) 944-9801 


mmum 

DlikPrpJSS-E, *86-20/206/25 
1MB 113131-001 |125-00 

4MB 113132401 .^_ $a3C-0D 

OssiPrtD 286N-565K end 386SX 

2MB 110689-001... . 5200.00 

4MB 110890-001 _ 5545.00 

PflltiFfB 306$ 

1MB 113648-001 . $125,00 

4MB 112034-OO1-- . 1315-00 

DasJtPra 306-33, 406-33 & SyslemPra 

2MB 115144-001 . $200.00 


AST MEMORY 


512KKit500510-010 . $59.00 

2MB Kit 500510-002 . .$15D.M 

Premium 366-16/200 

:MB Kll 500610-007.1, . ,„;f9&00 

4MB Kil 500510-008 ..^*275.00 

Prnnl urn 306-20 

1 MB Kit 500510-003 . *150/00 

4 MB Xtt 50051CHD04 . *350.00 

Rre»o-366SX 

4 MB Kit 5QD510-0QB .*359-00 

Premium 3B(FSJt/25/33 * 406-25 
1MB 500710-002 . ..$30.00 


HEWLETT-PACKARD MEMORY 


Victn OS/IBS 

IMS D1.S4DA ... _ .....*112.00 

4MS D1642A . *325.00 


2393 QUME DRIVE, 
SAN JOSE, CA 95131 


VseirtQS/ftJPC. RS/25PCai«d20C 

1MB 01640A,.. m . ..SI 26.00 

4MB 0164ZA _ *355.00 

VttttlrtffPC 

1MB 021SOA --- *115.00 

4MB P2151A . *330,00 


IBM PS it MEMORY 


Modelt 30-280. E*p. &Dird 1487269 

512 K Kit 3QF5348 - *54,00 

2MB M. 3OF53B0 ....,,,,*175.00 
Models 7D-EB1/121. 55SX, 655X 

1MB 6450603 . *05.00 

Model* 70-E&V121, 50Z. 6$$X,S5SX 

2MB 6450604 . *179.00 

Model; 55SX, H5SX. 34F3Q77 * 34F3911 
4MB 34F2&33 .. H „„|37D.OO 

Models 70-AI1 

2MB 6450606, . *150.00 

Models 80-141 

1MB 6450375 - ,*145-00 

Modili #*-111/311 

2MB 6460379. . ..*220.00 

All Models 70 and M 

2-8M0 w/2M 6450605 . *469.00 

2-14MBw/2M 34F3077 ,.,,.,..*500.00 

2-16MB w/4M 34F3077 *SZ5.00 

Mad Ms 50, 507. 55 $K 850 
2-8MB 1497259 . ,..*599.00 

(SBIHSBI 

HewloH'PMlEfrd Laser Jet IIP, 111 ft HID 

1MB 33474 B . *110.00 


2MS 

38475B ..... 

. *150.00 1 

4 MB 

33477B 

....*215.00 ■ 

■ Hewlett Part ard Laser lei IIP ft SID 

1MB 

334430- .... 

. *110.00 

1 ?MB 

334440 . 

. *160.00 

4 MB 

334450 „„ 

.. *215.00 

■ IBM laser 4019 and 40108 


i 2MB 

1039137 . 

, *369.00 

3.5MB 1030575..... 

... *469.00 

■ Canon IBP-0II, ftim.UlT 


2MB 

S63-10HO... 

. *225 0-:' 

4 MB 

Pal tWA ... 

...*439.00 

r LAPTOP AMD PORTABLE 1 

1 

MEMORY 

J 


TOSHOA MEMORY 

1MB 

Model 1000SE/XE 

,..*265.00 ■ 

2MB 

Model 1QQCSE/XF .... 

...*325.00 ■ 

2MB 

Model T1200XE .™ 

... $230.00 ■ 

2MB 

Modal TieOO. 

... $230 00 1 

2MB 

Model T3100E...*175,00 ■ 

2MB 

Model T31D0SX...... 

... *175.00 ■ 

4MB 

ModfiiT3100SX . 

...$395.00 1 

2MB 

Model T3200SX. 

. *175.00 1 

4MB 

Model T32CWSX.$395.00 I 

2MB 

Model 51 DO. 

..*215.00 I 

2MB 

Model T52M.TB50D . 

...*135,00 1 

BMB 

Model T52M.T05OO.. 

. $96000 1 


ZENITH MEW OKI 

1MB 

SuperSpon 206 a 20$E£ 199.00 1 

2MB 

SuparSpDrt266ft?86ES350.00 1 

2MB 

SyperSport SX/Alplia 

...$350.00 I 

4MB 

SifperSport SX/Betz.. 

...*350.00 1 



COMPAQ MEMORY 

1M0 Pflrta&le LTE 200.,.,.*175,00 

2MB Portable LTE 206 .$226.00 

iMa Ri Tr9Sfi rm 

4MB 0LT-2B6 . 

... *775.00 

NEC MEMORY 

1MB Pmsjieed 230 .. 

2M0 Pressed 336 .. 

_. S27D.DO 
,..$450.00 

Zf WITfi MEMORY 

Zenith 2-388/20/25/03 S33E 

IMS ZA36/3SO0ME . 

4M6 ZA380QWK . 

Zeiytti7-388OTOT25ft33 

2MB ZA36QDMG . 

Zenith Z 316 SX 

2MB 2-605-1 .. 

,..$100.00 

.5525.00 

.,.*199.00 

... $225.00 

[ MATH COPROCESSORS J 

INTEL 

0Q87-5 MH? ... 

. *7000 

0087-2 0MHz-hhm— . 

. $70.00 

0DS7-110MHz .* ^ 

.,..*135.00 

6D287-6 E^IH;. 

.*79.00 

00287-8 0MHz. 

. .*73.00 

aoaSTkLAIOMMr . . 

.*69,00 


0Q237XTLl2MHz (Laptop} . 

60287-10 10MHz .... 

0DC287-1212MH2 . . . 

3&38?S*-16 . 

0O3B7SX-3O. 

90367DX-20 . 

efDK-25 . 

aO3B7DX-30 . 


. .moo 

. $89,00 

,..$109,00 
..,.*129.00 
....*135.00 

. $140.00 

... Si85.00 
... $195.00 


DRAM - DRAM - DRAM 


DfLAMlMGH DRAM 04X1 08AM MX4 DRAM2SBX4 AW SflKMB _' *W 

l AAGXI-12DNS _ *5.00 4104-150 - $2.00 4404-15,, . 11.50 258W-12QNS - 1J9 255X4-1 2{IN$ . 15.M WAJ®XH37 _ *25 

lWGXMDONX . 555 4104.120 - ?J0 4464.12 .. 1.39 K6XHOONS „_2 jDQ 256X4-1WNS _ 5.56 AW 2000-80 . 4.50 

INoSItDn! .5.75 Jr" 100 - *2 4404^-18 2.50 256XFMNS - 126 25SX4-8MS _ 5.75 tXA-M ZIRP 35-TO 

l MGXI-fiflNX IIIlJO 


' tiBmruMiu £JtrJV*“ I lAIHu uwudi JLi/u 

2.50 25fiXhBW$ _ 225 m4-fl0NS .. S,75 TW-HI 35.00 

PJMM 250X1 mmm - IMXWTATttCOL Itt-HOSTT ZlPP.39.00 

356XMKINS . 11.73 Z5fiXh0CNS — *,3-S9 512HP-10 _— 62,93 1X4-76STT ZIPP .,,.39.00 


_,2.75 4+54-10 
.... 3.00 


303B7QX-33 ... 

,...*195.00 

WE HEX 

3167-20 20WH2. 

... *300.00 

3167-25 25MHz. 

...*450.00 

3167-33 33MHz. 

...J5DO.OO 

J1F7-?FMHt _____ 

.„ *600.00 

41&7-33MH* _____ 

, .,$700.00 

CYRIX 


K57-8._, 

._*5aop 

8C287-1C.___ 

.....75,00 

8C267-12.... 

_js.oa 

HC2677-20____ 

_85.00 

0C3&7-2O,____ 

...,.H55.DO 

BC3H7-J6..... 

..jISfl.M 

BC3B7-33.____ 

__1J75.D0 

HT 

BC87-S 

.S69.0Q 

BC 207-10 __ 

.*79.00 

0C207-12. .. , . 

. $89,00 

0C207-20 . 

,,,.$99.00 

0C307-20 ... . . . 

...*175.00 

0C387-25 . . 

$175.00 

8C3S7-33.. 

... $200.00 

AMO 

HnnsftT.tn 

$ 89.00 

80C2&7-T2...... 

,..*110.00 


SIMM MODULES 


IBM TYPE 
J MittMtarttm 

4M4-BDL . *145,00 

4Mx97D ... „ r ..„..„14500 

IMfrGD... 4000 

IMxfrlCL ... 

1HXJ-W ... 4000 

1M*a-7D.. . . .... .40.00 

255x3-70... 


256x3—ID.. 
256x9-80..... 
256x9-60. 

„„id.oo 

-11J0O 

.1200 


APPLE-MAC 

IMxB-70 ., 

.... $50,00 

1M)(8-10., 

....... *40,00 

lMxB-BO 

*4500 

4x6-60. 

"I.ZIZZI *190.00 
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It's not only the memory that makes 
the difference, it's 'The Source!" 


IBM MEMORY 



PS/1 

2MB ISMPWN/A.$m 

PS/2 30/266, 349725-9 

2MB Kil 3QF536G.$109 


TMB 6450603. $59 

2MB 6450604. $119 

PS/2 70-A21A61;021;*61 

2MB 6450608.$129 

PS/2 355X;L5,4QSX ,555X;IS,65SX: LS, 34F30XX 

4MB 34F.2G33 .$269 

PS/2 355X. LS, 405X 

BMB 6450129 $550 

TPS/2 57SX, 90, 95 

BMB 6450130 $509 

PS/2 00-141 

1MB 6450375 ,$79 

PS/2 00-111/311 

2MB 6450379 ..$139 

PS/2 90, 9S and P75 (Inikdl in pairs* 

2MB 6450902,.$11V 

4MB 6450128 . $209 

Expansion boards few 1 oil models 50 and 50 


2-8MB W/2MB 

1497259 . 

$319 I 

2-16MB wf2M 

6450609 

$339 1 

1 Expansion boards tor oil models 70 end 50 1 

2 14MB W/2M 

34F3077 

$349 1 

4-16MB w/4M 

34F3011- .. 

. $459 [\ 


NEC MEMORY 

Power mate SX 



2MB Brd. 

APC-HB55 .... 

$499 

4MB Brd 

APC-H8S3 

. $729 

Prjwem>at& SX Plus 



1-2MB Brd 

APC'HSSOE . 

$239 

4-6MB Brd 

APC-852E .... 

$629 

Fowetmcife SX/20 



2MB CPU 

OP-4108101 

$199 

2MB Brd 

OP-41&6102 

. $239 

Powermale 386/23 



2MB 

APC-H655E -. 

$359 

Powermcrte 386/2S 



2MB 

APC-H656X .. 

. $359 

W Powermale 356/2SS 


1 2MB Ktt 

OP-9105201 

. $199 


HP MEMORY 


Veclro QS/16S; 2CPC, RS/20PC; 25PC. 20C 
I MB KB D1540/1640A $49 

4MB Kit D1542/1642A . .$199 

VecIO 386/16N. 386/2QN 

2MB D2406A $159 

SMB D24Q4A...$409 

Veclro 464 PC (Install In Pate) 

I MB D215QA.$49 

4MB D2151A. $299 

Veclro 386/25, 4B6/25T, 33T (Install In Pairs) 

2MB D2331A. $129 

Veclro 486PC and 354/35 PC 

3MB _ D2152A $549 


SX/NOW! PROCESSOR UPGRADE I laptop memory 


Kingston Technology Corp.'s SX-Now! 
is the undisputed performance champ. 

-PC Magazine October 29, 1991 

Landmark Spftd Test (LII 

34.V 



tKMaw5»fl 

FSE Model fi.L-M i + 20 Mill SX>N(~-! 
PSrt MOM SOW 4 2JMHZ SX/Nfl»i 


Don't replace your system... 

Upgrade your 286 to a 386SX with Kingston's SX/Now! 

Now available for: 

IBM PS/2 25/2B6, 00/206, 50,50Z, 60 
^ Original IBM AT 
AST Premium 206 and Brava 206 
^ Hewlett-Packard E5206/12 

KilKLStOIl 

M m. TEEhWOliJ&r CORPGHXT1CH 

SX/Now! provides true multitasking and background operation for Windows 3.0, 
OS/2, and 006 specific software. Improves system performance up to 350%! 

SX/Now! 20MHz Accelerator........$439 

SX/Now! 25MHz Accelerator......$539 


SX/Now* 0O006SX Processor features: 
t/ Available in 20 or 25MHz 
^ 16 Kbytes of Cache Memory 
)/ Onboard High Speed Clock 
Requires No Expansion Slot 

✓ S0507SX Co-Processor Socket 

✓ 5-Year Warranty 


PRINTER MEMORY 


HewlelL Packard LaserJet II 

2MB 33475B .... 

4MB 33477B 


Hewlett-Packard LaserJet U and HD 

2MB 334440 __ 

4MB 33445B.. 


, HID 
$125 
$199 

$125 

$199 


Hewlett-Packard DeskJet 500 and Plus 

256k 22707B ..$99 

I BM Laser 4019 and 4019e 

2MB 1039137 . $149 

3,5MB 1033675 .. $219 

IBM Laser 4029 All Models 

2MB 1133334 . $179 

4MB 1133335 . $359 

Canon LBP-4 

2MB PM N/A $249 

Brother HL-8, BE 

2MB MB-B2Q __$199 

Panasonic 44501 and 4420 

2MB I06P441 .._. ,.$149 

4MB PNN/A..............$239 

Toshiba Page Loser a 

4MB L56-NB0100.$219 

OkiLdtef 4W3 

1MB 70014701 -, in m T f ,- T 1 . $99 

2MB OklPNN/A.. $129 

Texas Inslrurrents MicroLaser and XL 

1MB 2555739-0001 _ $79 

Epson EPL 6000 

2MB IBS401 .....$149 


COMPAQ MEMORY' 

1 Desk Pro 356-20. 20E and 26 


1 MB 

113131-001 ....... 

$59 

4MB 

113132-001 . 

$219 

Desk Pro 3865/16 



1MB 

113646001 ... 

$89 

4MB 

112534-001 .... . 

$219 

1 Desk Pro 256N. 356N and 386SX/2C 


1MB 

118688-001 . 

$69 

2MB 

110609-001 ....... 

$119 

4MB 

T18690OGI. 

$269 

| Desk pro 386-33.486-33 ond SySiemPrO 

DK Board 

116569-001 . 

$229 

2M6 

115144-001 . 

$129 

SMB 

T16561-00 f ....... 

$419 

1 Desk Pro 386 -20e Ond 25o 


1 MB Board 

113644-001.. 

$139 

4MB Board 

T13645-001. 

$309 

DeskPro 356S 



TMB Board 

113633-001 .. 

$139 

4MB Board 

113634-001 . 

$329 


SIMM / DRAM 


Please call lor any item not listed. 


I SIMMS AND 5IPPS 

4MX98Q.$169 

1MX9-60.„ $45 

256X9-30..,...$15 


DRAM CHIPS 

1X1-SO .$4.50 

256X430 $5.00 

256X130 ...il .M 



AST MEMORY 


Premium 356C, 356-16 

4MB Kit 500510006 $189 

Premium $66, 356-30 

4MB Ktt 500510004.$249 

Bravo 386-SX, WS/2B6, 384 

SMB Kit 5OQ51O-D0S.$99 

4MB Kit 5OO510OOS.$l«9 

8MB Kit 500524-001 $359 

Premium 3&6/25:33,PreFrtium II 3665X/16;2Q 

1 MB w/WPS 5GG7B0OO3.... $69 

All Premium and Bravo 466 Models 

2MB w/WPB 500715-004 .. $ 3 29 

SMB w/WPB 500760-001 . $459 

Premium H 3S6SX/2Q and 3560X/14 

4MB w/WPfl 5OO7B0OO4 $229 



AST 

Executive Notebook 1 MS....... $79 

4MB..$219 

COMPAQ 

Portable LTE386S/20 1 MB.. .$179 

4MB $379 

Portable LIE 286 1MB,.$59 

4MB.. $219 

SIT-266 1MB $129 

4MB.. $449 

SLT-156 1MB ..^,,,,$329 

4MB. $399 

IBM 

L40SX laptop 2MB,....$129 

4MB. $219 

5Mfi.... w $449 

TOSHIBA 

T1000SE /LE/XE. T2000SX 2MB..... $229 

T1 MCLf. T2000SX 4 MB $359 

BMB ..„.. $789 

T2000SXE tilHz 2MB.. $239 

4MB..,.,,.. $359 
5MB ...... $759 

T1200XE, II600, T3100E 2MB $ 129 

T31ODSX T3200SX, $XC 3MB.$ 129 

4MB .$229 

T32Q0 3MB $229 

T5100 2MB...._.$129 

TS200, T5200C. 18500 2MB.$ 129 

8MB.... $469 

NEC 

Powermqte Pod S* 2MB .$399 

6MB ..,...$1399 

PiOSpeed 286, 3865X16 I MB. $ 129 

4MB. $399 

ProSpeed 5X20 1MB. .5159 

4MB.......... $449 

ZENITH 

MastensPocf 51 2MB.... $209 

MaslersPort 386SX 1R>T 2MB .$209 

S-5, SX, 2S6E, SlimsPort 2MB , $169 

Supers port $X SMB.$ 169 

SupeiSport 286. 286E 1M B kit... $ 119 

SuperSport 256E, SHmsPort 4MB.$449 

TurboSport 386, 386E 1MB ..„ $169 


ZENITH MEMORY 


Zenllh 4S6/33ET 

^ 4MB Kit ZA-42Q0-MZ ........ $293 I 

16MB Kit ZA-42CO-M5.$1279 | 

Zenith 7-386/20/25/33 and 33E 

IMS ZA36/3600ME $69 ! 

4MB ZA3B0QMK ..$299 


EXPANSION BOARDS 


BocoCam/AT Pka 

Up to BMB for any AT or 16 bit compafibte 
machines running up to 33MHz. Offers an 
types of memory. provides a maxknumi of 
8MB UM/EMS 4.0 

2JW8 with DRAM' or SIMM ....$199 


■ 


We also stock memory for Acer, AIR, Apple, Arche Technologies, AT&T, Ausirn. Bondwell,. Chinan. Citizen. Commodore, CoropuAdd, Data world, Dell, DTK, Everex, ©aleway, GRiO, Hyundai, Intel, Leading Edge, 
Magretyos:. Micro Express, Mfdem. Mips, Mitsubishi, NCR, NeXT, North gate, OlWgjti. Packard Bell, FC BrQnd,Po^uHt| Samsung. Silicon Graphics, Smith Corona Swan, Tandy, Unlsyt, Wang. Wyse, Sees and Olhers. 


PRICE, QUALITY, AND SUPPORT 

* SameOoy Shipping » Free Technted Support * Overnigtrl and Saturday 
Delivery Available ■ All Products User Installable - No Surcharge an Visa 
or Mastercard * APO/FPQ/infemcHonoi Orders Welcome * Purchase 
Orders Accepted from Gov I. Universities, and Qualified Firms * 




Outside the U,S. 

1-714-588-9866 

Business Hours: Monday - Friday SAM - 5PM 

fMoN! 


FIRS 



URCE 

INTERNATIONAL INC. 


“The Only Source tor Computer Memory!* 


DELIVERY GUARANTEED 

Follow your package every siep of ihe way with 3 day irrfematJanai 
delivery via Federal Express, UPS, or DHL. Fasl, inexpensive, dependable 
delivery anywhere In the workfl Information in Hacking shipments is 
available at your n 


EE 

ups 


1 - 800 - 535-5892 


Fax Line 

1-714-588-9872 

Fax your orders 24 hours o day, 7 days a week! 


I Orders to: FIRST SOURCE INTERNATIONAL, INC. 36 ARGONAUT, STE, HO ALISO VIEJO, CA 92656 t 

T^ms anU CordlK^jflt Ak prcCiJcti Itikd praly cnO rn<¥n4aduBrr' part mirnters are Ecr yaur GarTvertencB. Al products carjy o tul manufactimer's wainnty. M proaucis, are guaranJeed ]00t campaJIHe or your money Pack. AH ITBtgnr ef«argsi are noo- 
rrirUidabin. A 3]% JiKtaCfclng: t&t} vdl be changad on, at non-delBciivB reruma. uncpsriea. and refused or canceBed Draen. At Fbttg met be r&lumed witnin IS Oav? with or^gtnof docornejitaflon and pcOidQtng. Relyneci Uwrtvy riw AulhortiQllcm nuraser 
iij r^quh wj FHcftS and woJaijJily are suPjecl lo cJionge hoot notice. Wlnin>jm order of S5ft Al purchase phaes at ire time of order are rinal fflJScuoe Internatlmal ■canncit be reseonUbte for errors in T'|,-po grocery' cxffref&gfOGtty, W& wit beat any cdvahlsea 
price vOfcl only on identical brands, offer not goad for SMMs or DRAM, All Mademoita and lepslered hademaiks ore or tbei fespeettve companlai 
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CONTROL UP TO 96 PC 
FILE SERVERS WITH 1 KEYBOARD 
AND MONITOR USING... 


COMMANDER 





by cybex 


PC, PC/XT, PC/AT and PS/2 are trademarks of 
international Business Machines corp. 


Dealer Program Available 

Cybex corporation 

2800 H Bob Wallace Ave. 
Huntsville, Alabama 35805 

(205) 534-0011 
Fax (205) 534-0010 


• no external power 

• "One-Touch" selection 

• Mix PC, PC/XT, PC/AT 
and PS/2 

• ’AutoBoot” Feature 
boots attached 
computers without 
operator Intervention 
after power failure 

• shows PC power status 

• Mouse support available 


• up to 12 units can 
be cascaded 


• TTL (MDA, CGA, EGA) 
up to 600 feet away 

• VGA up to 400 feet 

• Each unit accommodates 
from 2 to 8 PCs 


• Mounting kit available 
for 19 M rack installation 
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For your protection, we check 
thoroughly for stolen credit cards, L 

Mlcroljne Computers - Taiwan 
Phono: 011^BS6-7-3454H)25 
Fax: 011-SS 6-7-345-0060 

Info/C A Orders: (510) 770-1900 
Fax: (510) 770-1912 


MICgOLIIM 


Order* 46757 Fremont Blvd , Fremont, CA 94538 

c".M \ -«nn-777->71 Q 


You May Recognize Some 
Of Oar Customers... 

Intel Corporation W.A.S.A. 

U,C, Berkeley Washington Post 
Procter & Gamble AT & T 

Dig it al Eq u I p m o n t Co rp. M A .T. 

Eastman Kodak DuPonl 

U-3, Marine Corps Exxon 

U.5, Army Wavy Xerox 

U,S. Veterans Hospital Admin. Ctr. 
Lockheed Missile Space Engineering 
...and the list goes on and on.,. 

Deafer In qu iries \ \ efco m t. 
Government, Corporate <£ 
l h i vers ity P. O. y s \ \ eko me! 

FREE ON-SITE 
Service to most locations. 


Houra; 

Mon thru Frl - 7:30am to 6:00pm (PST) 
Sat - 10:00am to 4:00pm (PST] 

- paces subject to change without notice, 

- Prices rellect 3% cash discount. 

* Special GSA and Quantity discount. 

* Trademarks belong to their respective corTpanie& 

■ Mol responsible lor typographical errors. 

* The fnlei Inside Logo is a trademark of Intel 
Corporation. 


W e offer Superior products and tht- best i alues 
in the Industry at unbeatable prices 1 . 

Intelligent Choices 


Standard System Features: { -Unless specified differently Fn Specials) 

* Motfierboanl - Intel CPU ■ Dual IDE HDD/FDD contro ller OPTIONS: 

■ Math co-processor socket ■ 2 seriaVl parafleVI game ports Mld-Towor ..„.add - $60 

* 4MB 70ns RAM on-board * 101 Keytronics keyboard Rltl-Towwrt 10-bays,, 230W 

■ 1.2 and 1 44MG FDOs(Teac] - Desktop case w 200W UUPS SuppJy)..add - $100 

SYSTEMS: (Prices below do not include Hard disk drive, monitor,''card) 

486-33 EtSA wa 64k cache (Micronies ^ •. . $1,995 

486-33 ISA w/$4k C«he (MCkSymphony) upgradable to 59MHz . ... St, 155 

486SX/20 w/64k cache (Symphony} upgrade#* to 33 MHz 50UHj . $945 

386-33 * 64k cache , (Symphony) upgradable to 4QMHi i.—...,.. $850 

386-25 {Symphony} upgradable to 33MHz40MHz .— .. .., .. $760 

386-SX20 w 64k cache/SX-20 non-Cache __—__....... ............... $735/675 

Micro-UVanda 386SX-V20 Notebook 2 MB RAM „ 40MB HDD, 6Lab* vga _ $1485 


$2165 


MICeQ-L- 

ISA 486-33 each 


m Intel W436-33MHz Processor ■ Upgrades to 50MHz: 

Socket lev removable crystal allows lor CPU changes 
ii AMI BIOS, Synphony™ ChjpSBf, Dallas DS1287 
real-til™ clock i|w/10-year warranty) 

■ 256k Cache SRAM expandable Id 1 MB 

m RAM 7Dns expandable 10'3ZMB onboard 

. 12MB 8 1,44 MB FDDs (TEAC) ■ IDE HD/FD Cfflitrir 

■ 130MB, 15ttb, 64k Cache IDE HDD 

■ SpeedSteJfPktS. 1M8.1G-M VGA card. Hi Sierra color 
(VESA Standard ter flicker-tree display) 

■ 14* Supef Multscan, 1024x768, non-interlaced 

.mSSSCfSL I RC Class B I 

■ Keyiromcs 101 keyboard (USA) 1 --- 1 

■ Mid-Tower case (heavy duty). 23QW UL power supply 
* MS DOS 5.0 ■ MS-Windows 3.0 & MS cmptbl mouse 

. OPTION : 210MB IDE HDD add - $235 

■ OPTION: Sony C PCM 304 monitor add ■ $265 


$1725 


n/iic?o-L* 

386*33c {Syfflphon 


■ Inlet80386-33MHZ CPU - Upgrades to 40MHz: ScM 
tor removable crystal alfews CPU changes 

■ AMI BIOS, Synphony^ Chpset Dallas DS1287 
real-time clock (w/lp year warranty) 

■ 12Sk Cache SRAM expandable to 1MB onboard 

■ 4MB RAM 70ns expandable to 32MB onboard 

■ 130MB, ISfiBlDEH;^-™." 

■ 1231X11,44MB Flop 

■ 1 Parallel/2 Serial C 

■ te-bs VGA Card W t 
(VESA Standard tori 

■ 14- Super Multi-scan, 

(Reisys RE-1422) 

■ Deluxe Baby Case wt 2O0W UL P/S,Sbays 

■ Keytronics 101 keytxTflJSA) - MS-DOS 5.0 

■ MS- Windows 3.0 &. MS compalibte mouse 

. OPTION: 386-40 SVGA system - add $45 

■ OPTION: Mid-Tower - add $60 


MOTHERBOARDS 


4S6-SXj 20 64K Cadw 
386-33/40 « 


SjfTlfhony U« 


HARO DRIVES 


Maxlor aiMBfiajMEmaMfl ide hdd.$285/360/595 

Mam JBOhG 6SDWMM0 SCSI kdo._.$1025/1395 

Maxlor i .02 GB SCSI__ ___ _..$1995 

ConnerCP'Stnw laowBCP-aan 20 owe ide..,.- $345/545 
Quantum FroDr Kom&kBMaA ide . $320/365/595 

.... $575 

[scsuz&j $260/480 


MONITORS 


ttp,. $305 

Refcsys S kUfecsn.NL1<£4tTO RE-S4&. . $360 

Narao BOBO-1 vga if. iohkTG* r , r „._ rm „„.,„ r $1075 

NEC Multisync4-FG._,„.„ __ $ 795 

Genoa 7800 VGA Cml IUa FSck*r-lieaiET-4a3Cn . $135 

Sp9adStar+ VGA i mb. »m . $lge 

Ordlid FroD IIS IkC.. wffli Swra . . $195 

Orchid Fahrenheit 1280 mnyfl . . r r $P95 


MISCELLANEOUS 


FAX modem SCOO^iwm-ftecWEttwr.^^...,^^.$95 

US Rnbcrfe 960Q i *,v# PCW.42 bia . $445 

CkJlofadooi-idT-B^-L^i^^ib-adTscMB .,.$235/305 
American snun ups scova/apc-ekov . ... $445/645 


You Didn’t Buy A 
Fax Card Simply For Your 
Reading Pleasure. 


Today’s fax cards provide you with an 
untouchable static image that can only be read. 
Before you can revise or edit 
an incoming computer fax 
you must retype the entire 
document into your PC* 

That is, unless you 
have new FAXGrabber™ the 
only Windows fax utility that 


automatically converts fax images into more than 
5G word processing, desktop publishing and spread¬ 
sheet programs. And because 
it uses Calera's award-winning 
OCR technology, accuracy 
and ease of use are assured. 

To save $50, order today, 

CALERA 

RECOGNITION SYSTEMS 


n\t rt 

Q«44H41(11'I'Hp HITfli 
Mmoiall iirrrt 


FflgpMJIHPI 

ricTetiinical lUtile- PilfS 



Call 1-800-4-FAX-GRAB. Ext, 10 To Gel FAXGrabber For Just §99 Before May 30.1992 

ftorkfi with jtll IcimIlor Eflx f.»ttk FAXGtlbbef \s it trjd«liiltk 4Cill(:r.l RefL'i^mirion SysEnrs. C 1^2 f4lmi Rfri^nitinn Syst-nn-H, 1 t*U, All Jidirr Imilrmaii* <sn j Jinifirri^ of thru- ir-]*Tlm- liLitiJiTh 
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SciacHf tgmt dtKCe ? 979 BUY WSTH CONFIDENCE from SDR! 






2233 Samaritan Drive y San Jose , CA 95124 


* 30-DAY MONEY BACK GUARANTEE 

- X YEAR WARRANTY jy||^ 

* TOLL-FREE TECH SUPPORT HWiSy 


CALL FOR YOUR FREE 
CATALOG TODAY! 

FOR PC’S, MONITORS, DISK DRIVES, 
KEYBOARDS, MODEMS, CABLES, 
CONNECTORS, SOFTWARE f ICS, 
PROGRAMMING PRODUCTS, TEST 
EQUIPMENT, COMPONENTS & MOREi 


INTERFACE CARDS 

16-BIT IDE MULTI I/O 

$69 9S 

■ 286/306/406 COMPATIBLE 1 
* SUPPORTS £ IDE HARD & 2 FLOPPY DRIVES 
- TWO SERIAL, ONE PARALLEL & ONE GAME PORT 

MCT-IDEIO...569.95 

MCT-IDEFH IDE HAFtD/FLQPPY CARD ... $29.95 

MCT-IO MULTI UO CARD FOR 8&M SYSTEMS.$59.95 

MCI-Al G 1 6-BIT SE RIALVPARALLEL/GAME PORT .. $49.95 

MCT-EEMS 16-BIT EEMS CARD ._ $149.95 

SI MM PLY-RAM 8MB SIMM MEMORY CARD(0K) $ 199. 95 


c$? Seagate 

HARD DRIVES 


1024 X 768 VGA CARD$i 

■ 6/16-BIT BOBS 6 206/366/486 COMPATIBLE 
-1624X766 IN 256 COLORS 

(REQUIRES 1MB) 

800 X 600 IN 256 COLORS 

- 512K VIDEO RAM EXPANDABLE TO 1 MB 

- ANALOG OR MULTISYNCH MONITOR SUPPORT 
MCT-VG A-1024+ 10RA X 768/256 COLORS $149.95 

L MCT-VG A-16 Q/t 6 BIT VGA CARO. $49.95 

[1024x 768 *349“ 

VCM MONITOR 

■1:1 ASPECT RATIO: 0.23 DOT PITCH 
*l4 h DIAGONAL SCREEN 

■ COMPATIBLE WITH ALL VGA ADAPTORS 

1 VGA-MON-1024 ..$349.95 

I VGA-MON-1024N NON-INTERLACED VERSION $389,95 

1 1024 X 768 * 469 “ 

:| VGA PACKAGE 

I ■ 8008 6 206/388/486 COMPATIBLE CARD 
I & 1024 X 766 INTER -LAC ED MONITOR 
I - 1:1 ASPECT RATIO'0.26 DOT PITCH 

| VGA-PKG-1924+...,.$469.95 

L VGA-PKG 646 X 466 VGA PACKAGE „„. 


89MB $ 319 


u 


3-1/2" 

ST-351 A 

44 7MB 

28MS 

£199 

3-1/2“ 

ST-3096A 

69.1 MB 

1&MS 

$319 

3-1/2" 

BT-3144A 

131MB 

16MS 

6399 

5-1/4" 

ST-1239A 

212MB 

16MS 

$619 

5-1/4“ 

ST-23034 

338MB 

16MS 

$1159 

3-1/2" 

ST-1480A 

426MB 

14MS 

$1239 

HD-MHW RECXJIFIED TO MOUNT IN 5-1/4' 

' SLOT 

SS95 


fid 


101-KEY 

* 49 “ 


FLOPPY DRIVES 

FDD-1.44 X l 44MB 3.5' FLOPPY BLACK . $79.95 

FDD-1.44 A 1 44MB 3,5" FLOPPY -BEIGE.. $79.95 

FDD-1.2 5.25- DOUBLE-SIDED HD T.2MB .. .$$9.95 

FD-55GFV 5,25* TEAC DOUBLE-SIDED HD 1 2MB $99.95 
FDD-360 5-25" DOUBLE-SIDED OD 366K ... .$59.95 


BTC-5339 .......$49.95 

MAX-5339 101 -KEY ENHANCED MAXI-SWITCH $59*95 

K103-A 101-KEY ENHANCED WTTHCUGK $S4.95 -M 




BREADBOARD 
ON-A-CARD 

* BDB0 CARD ACCESSES ALL 62 I/O SIGNAL CONNECTIONS. 
16-BIT CARD ACCESSES 96 ■ ACCEPTS UP TO 24 14-PIN ICS 

PDS-60D 0-BIT CARD.... $49.95 

PDS-510 16 BIT CARD VERSION . . . S59.95 


PROTOTYPE CARDS 

W/SlLK-SCHEENED LEGENDS 

JDR-PB2 6-BIT WITH I/O DECODE LAYOUT . $29.95 

JDR-PR10 IB-BIT WITH I/O DECODE LAYOUT. $34.95 


UNIVERSAL 

PROGRAMMER/TESTER 

■ PROGRAMS EPROMS. EEPROMS, 

PALS, Bi-POLAR PROMS. 8740 A 8751 
SERIES,. 16V8 & 2OV0 GALS ■ TESTS 
TTL r CMOS, DYNAM 1C A STATIC RAMS ^ 

MQD-MUP REQUIRES HOST ADAPTOR BELOW $499.95 

EPROM PROGRAMMING MODULES 

PROGRAMS 24-32 PIN EPROMS, CMOS EPROMS £ EEPROMS. 
16KTQ1024K • HEX TO OfiJ CONVERTER 

MOD-MEP REQUIRES HOST ADAPTOR CARD .. $119.95 

MGD-1YIEP-4 4-EPROM UNIT ...... $169-95 

MOD-M AC HOST ADAPTOR CARD . 329,95 


POST CODE 
DISPLAY CARD 

READ DISPLAY AND CHECK MANUAL FOR 
POWER-ON SELF-TEST CODE 

- 286/306/468 COMPATIBLE 

- WORKS WHEN SOFTWARE WONT EVEN BOOT YOUR PC 

PCGDE..... U .$49.95 


3-BUTTON MOUSE 

a ACCURACY 290 -1450 DPI 

- MICROSOFT 6 MOUSE SYSTEMS 
COM RATABILITY MODES 

- OPTO-MECHANICAL DESIGN 

- WINDOWS 2.0 COMPATIBLE 

J D R-MOUS E-3.. ... $ 14.95 


DYNAMIC RAM 






PART # 

SIZE 

SPEED 

TYPE 

PRICE 

41256-109 

262144x1 

100ns 

□ IP 

1,49 

41266-30 

262144x1 

80ns 

DIP 

1,69 

41266-68 

262144X1 

60ns 

DIP 

2.33 

41425E-B0 

262144x4 

60na 

□IP 

5,95 

HMD-109 

1048576x1 

lOOna 

DIP 

5.49 

1MB-0O 

1046576*1 

80na 

DIP 

5-98 

1MB-60 

1048576x1 

60ns 

DIP 

6.49 

41266A9B-60 

2&GK x 9 

80ns 

SIMM 

1695 

4125BA9D-60 

256K x 9 

60ns 

SIMM 

19.95 

4210O8A9B-TO 

1MB *9 

100ns 

SIMM 

49.95 

4219OOA90-6O 

1MB x 9 

00ns 

SIMM 

54.95 

421906A9B-60 

1MB x 9 

60ns 

SIMM 

59.95 

42466QA9B-80 

4MB x 9 

80ns 

SIMM 

179.95 

4246OQA3B-60 

4MB X 9 

8Drts 

SIMM 

219.95 


MATH CO-PROCESSORS 

1HAHUAI. SOFTWARE GUIDE A 5 YEAR WARRANTY 



PART U SPEED PRICE 

PART# SPEED PRICE 

•■■J 

£ 

z 

6087 5 MHz 99.05 

8087-2 8 MHz 129,95 

8087-1 10 MHz 199-05 

SQ267-XL 12 MHz 94,95 

8D207-XLT 12 MHz 94.05 

80387-DXP 33 MHz 209.95 

B03H7-SX 33 MHz 129.05 

89387-SX20 20 MHz 149.95 

X 

s 

o 

83D07-10 16MHz 199.05 
83DS7-20 20 MHz 199,95 
83D87-25 25MHZ 19S.95 
B3DS7-33 33 MHz 209 95 

&3D67-40 40 MHz 230.05 

83S87-16(SX) 16MHe 129.95 
93S87-20(SX) 20 MHz 149.95 
63S87-25(SX) 25 MHr 159.95 

t 

2C87-8 8 MHz 79.95 

2CS7-10 10 MHz 09.05 

2C87-1Z 12 MHz 90.95 

2C87-20 20 MHz 119.95 


MAXIMIZE CO-PROCESSOR SPEED 

OUR "2ND STAGE" ALLOWS 10 6. MM HZ CO-PROCESSORS TO 
RUN AT FULL SPEED IN THE SLOWEST 266 SYSTEMS 
2NO-STAGE FOR 10/20 MHZ 602875 . $29.95 j 


MOTHERBOARDS 


NEW 

10WER 

PRICES 



16MHz MINI 386SX S 249 S! 

* NORTON St 11,1 - LANDMARK AT SPEED 20.0 

• EXPANDABLE TO 16MB ON-BOARD ■ AMI BIOS * SIX 
16-BIT AND TWO B-eIT SLOTS ■ CHIPS 6 TECHNOLOGY 
CHIPSET * SOCKET FOR 80387-SX CO-PROCESSOR 

- 6.5“ X 16* SIZE FITS MINI-266 AND FULL-SIZE 206 CASES 

MCT-M386SX ........$249.95 

MCT-M386SX-20 20M HZ MEN I 366 SX ......$299.95 

MCT-M386-25 2&MHZ MiN I 386 .$399 95 

MCT-C386-33 MINI SIZE 33MHZ CACHE 366 $599.00 
MCT-C3B6-40 MINI SIZE 40MHZ CACHE 386 .. $599.00 

MCT-M486-33 MINI 33MHZ CACHE 4B6 . . . $995.00 

MCT-M256-15 MIN I 18MHZ £06.$149.95 

MCT-M286-1 2 MINI 12MHZ 286.$129.95 

MCT-TURBCM 0 10/4.77 MHZ 6686........$69.95 


*99 


UPRIGHT CASE 

* FOR STD., FULL AND MlNI-MOTHEHBQARDS 

* MOUNTS FOR 3 FLOPPY AND 4 HARD DRIVES 

- TURBO AND RESET SWITCHES 

- SPEED DISPLAY, POWER. DISK LEDS 

CASE-100A...$99.95 

PS-250TW 250W POWER SUPPLY $129,95 
PS-3QDTW MOW POWER SUPPLY $149.95 
POWER SUPPLIES ARE U.L. APPROVED 

MORE CASES... 

CASE-70 FULL SIZE 286 STYLE CASE $89.95 

CASE-120 MINI-UPRIGHT W/2Q0W P.$. 

C ASE-J R MIN I FLIP. TOP W/2QQW P S.. 


95 


$199.95 
$149.95 

CASE-50 MINE-SIZE 286 STYLE CASE ... $59.95 

POWER SUPPLIES, 

- U/L APPROVED - 11Q/22UV.SO/&OHZ 
PS-150 S08& 150 WATT $69.95 

PS-2D0X S088 200 WATT $69.95 

PS-200 2967666/406 200 WATT .$89-95 

PS-250 266/386/486 250 WATT... $129.95 

PS-300 28E/3B6.'486 300 WATT ...j....$149.95 

PS-250TW £86/386/400 250W. EXTERNAL SWITCH . $129.95 
PS-300TW 286/366/486 3Q0W, EXTERNAL SWITCH, $149*95 


r»c 


2400 BAUD - M —OP- 

MODEM $ 49 9S 

* 2400/1200/300 BPS INTERNAL 
DATA MODEM ■ FULL HAYES AT^^ 
COMPATIBILITY-INCLUDES 
PROCOMIVT SOFTWARE 

MOT-241 .*. J 


,.,$49.95 


s 399 9s . 


9600 BAUD 
V.42 BIS MODEM 

* CC1T V.42BIS/V, 32/V.22B IS/BELL 
212A AND HAYES AT COMMAND 
SET COM PATIBLE 

* £ YEAR PROMETHEUS WARRANTY ' 

PH 0-96 E.....,..,..r$399.95 

PCCB6201 INTEL SATIS FAXTlON 16-BlT PAX CARD $399-95 
PCEM7296 INTEL 9600 BAUD EXTERNAL MODEM . $479,95 
VIVA-24E VIVA 24DDBPS EXTERNAL MODEM $119.95 

L VIVA-24 MNP VIVA 2400 BPS W/ ERROR CORREX. . $149.95 


C/1/)A Customer service 800-538-5001 Local/Int i 408 559-1200 
VVI/V Technical Support 800-538-5002 Fax 408-559-0250 


TERMS; Fo* !‘.lnpjpf-ng S horidun^ Incfejdo S5 TO!»r ground jud $7.50 lor an C3i4w&tn»-tK 11D. iifid lotuign urdore iiddifioruil shipping dhaTgus—ajritodl out Saiu:; Oepi. luf Lhe amount. CA 

r^sldania roi.isl IhcWr iipplic-ibls EiiSos lax. Prions riib|aot Id chnfigo (wilKduI npben. Wf* mm r 'Ot respanSiUfl lor typamaphinal &iror^. Wa noservo lhr» npM to Iniul qnansiliea and 10 AubsMtUl|ir mariuIaHuiur. 
All niorofranuiH,ti iubjotit to prjyr snios A lull i:dpy cil ou* terms Is avollftWe upon rerjusst lloirs pictuirud jnay only Du reprosonlnHvo. lIDR. Iho JDR logo JDR MictodaViCft.s. and Uid MCI logo jro le^isteoid 
imdaiiiuHa ol JDR MICROBE VICES, INC Modular Clrcyii T«shfw.to|>^, 4 IradameK nf JDR MfCRODEViCES. INC Copyiiohl 1992 JDR MiG RODE VICE 5. 
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Accessories/Supplies 



8 fL oz. 


HI 

TEC 

HYGIENE 


Clean and Protect 
your computer with 
DATA FACE™ CRT 



8 fL oz. 


Cleaner & Anti-Static. SPEAK EAZZY™ Telephone 
Fragrance & Cleanser. Remove dirt and germs with 
a little zing to your business and home telephones. 


ORDER DIRECT 


Name__ 

Address_ 

City_State _Zip_ 

DATA FACE: $7-95 ea, __ fc83-67/es (12) _ $_ 

qrr. (jnr 

SPEAK EAZZY: $6A5 ea._ $67-80/cs (12}_ $_ 

QTY, QTY. 

Scent: □ Peppermint D Bubble Gum □ Mountain 

□ Jasmine □ Tangerine Shipping $ FREE 

Erin-Amcrican Ltd. 

ft Hattiwn Industrial Park Total 3_ 

Terre Haute, IN 47804 

Payment: Check_ VISA/MC C orp P.Q._ 

Card No,_Exp, Date _ 

Signature___ 


Circle 250 on Inquiry Cord. 



POS-EQUIPMENT 

Printers • Displays • Scanners ■ Drawers 
PC Card which turns your PC into a POS Terminal 


dietrich 

SINCE 1928 


Zaehringerstr. 326 
D-7800 Freiburg 
Germany 


Phone 49-761 ”552719 ° 54915 
FAX 49-761-5 68 81 


Circle 209 on Inquiry Card. 


ProtecT Computer Products 

Pro-teeT,™ 'The Keyboard Protector" 

At3 computer keyboards are vulnerable, 
open to attack! Dust, food, liquid, spills, “A 
DISASTER WAITING TO HAPPEN." 

Pro-tecT Computer Products, the 
leader in Computer Protection, has 
designed a transparent, flexible, durable 
custom keyboard cover that remains in 
place during keyboard use! Highest Quality 
Keyboard Protector available on the market 
today, or full rdund guaranteed) Available 
for most popular keyboard makes and 
models. When ordering always specify 
keyboard make and model. List £24.95, 

Toll-free 1-800-669-7739 
Fax 801 -295-7786 

Distributors, wanted _ CeBIT Booth A4 USAtt6 _ 

Circle 242 (RESELLERS: 243} on Inquiry Card. 



Add-In Boards 


BfiRfMZAY ' SALES/MARKETING • CUSTOMER SUPPORT 
. PUBLIC INFORMATION • 900 NUMBERS 


YOUR 24-HOUR SALES ASSISTANT 

t( j. v »0*® m ANY 

voice prompt 

SflEa OOCUNi 

BOOftoENTI AT YOU* *** ****' 




OAA Irtl -m* H0B0 FAX EZ...... v .$995 ADD* ON 

800-292-7771 □SmIJ'* 1 *‘ re #!- 

flBBQFA* DElWflLINE BlHt-925-7626 g□ "OrAX.........£2,995 HlVlbKIUA . 

Mulli IJne.Iwo call PC lot * f 


433 N. MATHILDA AVE. - SUNNYVALE. CA 94 DB 6 > ( 40 &) 746 1590 * PAX ( 4 Q 8 ) 746-1593 


Circle 195 on Inquiry Card. 


Rackmount Solutions 

RACKMOUNT COMPONENTS - QTY 25 PRICING 
Hackmounl Chassis 1 STx7'xT7’ 51 S3 

Rackmounl VGA Monitors $531 

Rackmount Monitor Shelf St 13 

RatAmaunt Keyboard Shell $38 

RACKMOUNT PLATFORMS - Oty 1 Priclnfl 
RMS2B6-12 $549 RMS385-33 $1QS5 

RMS3865X 16 S795 RMS4S6-33 51695 

System Platforms include T Rackmount Chassis, 
20CW Power Supply, Motherboard, 1.0MB Memory, 
iDE, FDC. 2-5er, Par. 1,2MB or 1,44MS Rapp/ Disk 
Drive, 1 Year Warranty 

RACKMOUNT CHASSIS -15 Models up to 20 Board Slots 
SLOT CPU BOARDS - 486, 386, 386SX, 266 
RACKMOUNT MONITORS - Super VGA and Monochrome 
RACKMOUNT CABINET - Modular from 21 1 to 96* high 



m unit fit 

TECHNOLOGY EMC. 


2468 Armstrong Street 

Livermore CA 94550 

(510) 447-2030 FAX: (510) 447-4559 


Circle 244 on Inquiry Card. 



VOICE MASTER KEY 1 SYSTEM 11 

VOICE RECOGNITION & SPEECH RESPONSE 
FOR IBM PC/XT/AT/386, PS/2, LAPTOPS, COMPATIBLES 


VOICE MASTER KEY s ^ reM , ( . 

CQVO* uvo 

VQvUH£ TCK£ 


t-SOTH TO 

C J. 

§ : 


LM ALTTG 

HlQh _ * Mi-.x -;r B 


A 

* ~ 



•w SiLItT V 



FOR PRODUCTIVITY, PRESENTATIONS, SOFTWARE DESIGN, 
ENTERTAINMENT. LANGUAGE TRAINING, EDUCATION, MORE... 

SPEECH/SOUND RECORDING AND PLAYBACK. Desktop Audio sound 
editing allows you to create custom sound applications. Variable sample rate (to 20 KHz) and 
compression levels. A four-voice music synthesizer is included also! 

VOICE RECOGNITION T5R utility allows you to add voice command keyboard 
macros to your CAD, desktop publishing, word processing, spread sheet, or entertainment 
programs. Up to 64 voice commands In RAM at once—more from disk, 

HARDWARE SYSTEM contains bullHn speaker with separate volume and tone 
controls, external speaker and bead phene jacks. Enclosure made of sturdy vinyl-clad steel. 
Altaches to parallel printer port without affecting normal printer operation (U.S. Patent 
4,812,847). Headset microphone, printer cable, 9 volt AC adapter (110 volt UL7CSA listed), 
and comprehensive user manual included. 

QUALITY THROUGHOUT. MADE IN USA. ONLY $219.95 
ORDER HOTLINE: (503) 342-1271 MQN-FRl, 8 AM TO 5 PM PST 
VisaMlasterCard, company checks, money orders. CODs (with prior approval) 
accepted. Personal checks subject to 3 week shipping delay. Specify computer type 
when ordering. Add $5 shipping charge for delivery In USA and Canada. Foreign 
inquiries contact Covon for CSF7C1F quotes. OEM configurations available. 

30 DAY MONEY BACK GUARANTEE IF NOT GQMPLETEL Y SATISFIED. 
CALL OR WRITE FOR FREE PRODUCT CATALOG 



COVOX INC. 

675 Conger Sired 
Eugene, Oregon 97402 


TEL (503) 342-1271 
FAX (503) 342-1283 
BBS (503) 342-4135 


Circle 207 (RESELLERS: 208} on Inquiry Card. 
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HARDWARE SHOWCASE 























































HARDWARE SHOWCASE 


Communications/Nelworking • Computer Systems Computer Systems • Data Acquisition 


PC/AT Dual Port Comm. Coprocessor 

GMM Sync 2 /CCP™ 

* High Performance (4 bit Microprocessor, 

* 00K86 code compatible 

* I or 2 Serial Ports with Full Duplex DMA 

* Uses 0530 or 05C30 SCC chip 

* IMk Dual Ported RAM (512k, IMeg - 
optional) 

* 0k, 16k. 32k, 44k Window Size 
(Programmable) 

* R52 32/RS42 2/HS40 5/V. 3 5 

* SOURCE CODE DEBUGGER Kit Available. 

GMM Products Are All Made in USA. 



OtJier PC/AT £ PS/2 (MCA) 8530 based 
products available. Extremely competitive 
pricing. Call lor additional information 


Glillil 


(714)751-9447 FAX (714)752-7335 

GMM Research Corporation 
2938 5. Daimler St. p Suite III 
Santa Ana, CA 92705 


Circle 212 on Inquiry Card. 



PCSS-8I 
Intelligent 
Serial Coprocessor 

■ On board processor handles serial 
communication tasks, 

■ 32K-128K Dynamemory. 

■ Eight ports per hoard. 

■ High performance - low cost! 

■ DOS, SCO XENIX, SCO UNIX drivers included. 

To order call toll-free 1-800-282-GTEK<4835) 

Development Hardware & Software 
T C if® P.O.Box23LO, 

I E IV .INC. Bay St. Louis, MS 39521-2310 U,S.A, 

Mississippi &. Technical Support (601} 467-KD4K - Pax: (601} 4fS7-0 L J35 



Circle 213 on Inquiry Card. 

BLAST 

YOUR 
MESSAGE 
. THRU! 


I 

s 


$995 


, . Voice Mail • telemarketing • Call Processing 

Transform your PC/XT/AT/306 MllltUI IMP 
into a rnulti-Mne processing I 1 IUIII 1 LI lie I Voice .icnuhon.i 
command can (e r.'W l igen sly SINGLE LI hi E 1 ftiumOufli ) $295 

process your sales. For Sales or tniomnaikHi: 

SWSaS? 8 * Cal1 1-800-685-4884 

CALL (550) 522-3&00 « FAX: (510} 322-5556 

*' ♦*" wg^bW TALK|NG TECHNOLOGY, INC. ■95= 

vi&A. -MC - AME* - -COD f 135 ATLAMTlC AV£ * ALAMEDA, CA 94Scn /// 

Circle 233 an Inquiry Card. 


AT Systems in ROM 


Single Board Computers 

Run DOS from ROM 
J PC code compatible 
i Large memory space 
Passive backplanes 



Develop code on a PC, Use standard PC cards for expansion. Bum 
your code and DOS into ROM and nm on our CPU cards. 

KS6 CPU: NEC V53 uP(2S6eq), 5 serial, 2 Parallel, Clock, AT bus 
Max of4M Ram, 2M Rom, 512K battery backed Sram, $349-qI ocm 
KS3 CPU: V40 uP. 3 Serial, 2 Par., Clock, Flop. Kcybd. $249-ql. 


303-444-7737 

Fox 303-786-9983 655 Ha wtliemAve., Boulder CO 8413CM 1 \ A rnm&% 
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50 MHz 80486 ISA/EISA 23 MIPS 



FEATURES 

• 64/256K Write Back Cache 
■ Burst Mode Design 

• Shadow RAM on Video & BIOS 

• 64MB 32 Bit Memory Expansion 

• Baby-size wtih Eight Expansion Slots 

• UNIX, OS /2 & Novell 100 % Compatible 

• One Year Full Warranty 
- Made in the USA 


ISA SYSTEM BOARD 


MODEL 

CACHE 

MIPS 

OK 

4M 

486/50 

64K 

24.0 

CALL 

gall 

406/33 

64K 

15.2 

1195 

1395 

486/25 

64K 

11.2 

1095 

1295 

486/20SX 

64K 

9.0 

095 

1095 

386/40 

64K 

9 8 

695 

895 

386/33 

64K 

8.3 

625 

825 


Comptele Desktop System with. 12 MB Floppy 
HO/Ftoppy CofUroJiBT. id Keyfeoeriand 
4MB Memory 


4 250 Cache Available 


Third Generation Feather Light 
SONIC 366/2CSL NOTEBOOK 


MODEL 

BASE 

MONO 

VGA 

406/50 

CALL 

CALL 

CALL 

406/33 

1795 

1970 

£245 

406/25 

1695 

1070 

£145 

406/2OSX 

1495 

1670 

1945 

306/40 

1295 

1470 

1745 

306/33 

1225 

1400 

1675 



- Unset Intel 380/2Q5L Chip Set 

• Intelligent Power Management 

• Total Weight 4, B lbs 

• 2 Mb of RAM (Max 0 Mb) 

• (VI6/64 KB Smart Cache Architecture 

• Crisp 640X400 VGA Display 

• 1.44 Floppy Disk 

• Whisper Quiet 40 MB Hard Disk 
60/e0 Mb Optional 

• 1 Serial, 1 Parallel Port 

• SO Key Keyboard with Full 101 Key 
Emulation 

• J-Key Mouse Design 

• 3 Hours Battery Pack 

• FCC Class B Pending 

TECHNOLOGY POWER ENT., INC. 


'FCC, UL & CSA Available 
'Tower-Add $200 Hard Drive Available 


386SX with IDE/2S/1P 


BOARD 

396SX-16. „230 

3S6SX-20. 269 

3B6SX-25. .....269 

386SX-16,. .....370 

386SX-20 .. 409 

3BGSX-25....-.429 

QUANTUM IDE 52MB...,.215 

QUANTUM IDE 105MB,...339 

QUANTUM IDE 200MB. 699 

47273 Fremonl BFwd., Fremnnl, CA 94538 
Tel: SID-623-3B18 FAX: 510-623-3840 

Circle 234 on Inquiry Cord 


BARE BONE SYSTEM Ut/FCC B 


L0W-L0W-L0W 


Computer Systems / Notebook / Complete Network Solutions 
IBM fj^Appie comma AST 
ALR ^veue* and others 


SURAH 386/486 ISA/EISA 
Compatible Computers 
AMI/Nlylex Molherboards 
10 Mega Be maul I Drives 
CD ROMS Tape Backup 
Mini-SCSI - Parallel to SCSI 
Host Adapter 
Trantor Systems 


5URRH Inc. 


LAN Cards/other products 
3COM, Novell, Anthem, Gateway, 
Proteon & others 
Hard Driues/Fluppy Drives 
IDE (Netware Ready)/SCSI 
Also available for IBM, Compaq, Apple 
Memory/Upgrades 
DRAMS. SIMM Modules 
Math coprocessors 
Laser Printers/Scanners 
Pletters/Difl itize rs/Sa Itware 

44912 Osgood Road, Fremont CA 94539 USA 
Phone: (510) 651-5101 Fax: (510) 651-5241 

1-BOO-543-1001 Nationwide Orders 
WfFai: 001 655-9657 


Circle 232 on Inquiry Card. 



Breaks the 4-Color Price Barrier 
with the Hardware/Software Showcase 

See how affordable it is to advertise to BYTE's 
500,000 computer professionals in this section! 

■ 

Call for more advertising information: 

(603) 924-2695 or (603) 924-2598 































































Data Acquisition • Disk & Optical Drives 


□V, A n Al" 9 D i, A"fiL°’o L, tCWTo 1, "rflL" g Di,iVfl L° 3 d l„ A n fil " 9 0 ’oi.ft 

“ 1 

20-BIT A/D C 

For PC/XT/AT J 

V* 

& Compatibles i? 

Linearity .0005 percent of full scale =“ 


$300 


software 

included 


LAWSON LABS, INC. 


74 4TH AVE. NW 
KALISPELL, MT 59901 


800 321-5355 
406 257-5355 


L° 9 0 ig ±% fl L° g O iglt fl L" 9 0 ± 9 tC AL° 9 D A 9 11 FI L° 9 0 ig ft" AL^O ig it At." % i g ft" fl L° % iJ7t 

Circle 221 on Inquiry Cord. 


The Intelligent Solution For Data Acquisition 



DAP 2400™ Vats Acquisition 1 
ANALOG I/O 20 MHz DSP with SRAM to 9GK 

DIGITAL I/O DAPi™ Operating System 

* ^ 235K samples per second * 100 . ^dard commands 

•Outputs to 250K samples per second 

FFT and FTR fittering 
Digital Signal Processing at 10 MIPS 
16 MHz CPU with DRAM to 512K 


commands in C 




Send for FREE catalog. 

Or call us at (206) 453-2345 


Laboratories^ 

2265116th Avenue NE 
Bellevue, WA mm 
FAX (206) 453-3139 


Circle 225 on Inquiry Card, 


Instrument Control and Data Acquisition 



1EEE488 and 
VXIbus Control, 
Data: Acquisition, 
and Analysis 





Free 1992 catalog instrumentation 
products for PCs, workstations, and 
more. Features IEEE-488,2 interfaces 
and software, pfug-in data acquisition 
boards, VXfhus controllers, DSP 
hardware and software, and signat 
conditioning accessories. Application 
software for complete acquisition, 
analysis, and presentation of data, 
including graphical interfaces. 
Application tutorials and training 
classes also detailed, 

512-794-0100 FAX: 512-794-8411 

1-800-433-3408 OJ.S. & Canada) 


National Instruments, 6504 Bridge Point Parkway, Austin TX 78730 


Circle 226 on Inquiry Card. 


PCDC-14 Hard Disk Caching Accelerator 



Makes Your Computer 
Run 10 Times As Fast! 

O Worts with any hand disk, 

B Half sized card can cache up to 14 
Megabytes. 

M Nan-volatile memory becomes 
permanent pan of hard disk. 

H Disk access lotimcs of less than 200 
microseconcb (0.2mS). 

■ Satisfaction Guaranteed! 


To order call toll-free 
I -800-282-CiTEK (4835) 


TEK 


OEM A Dealer 
Inquiries Welcomed! 

DEVELOPMENT HARDWARE & SOFTW ARE 
F + 0. Bax m 0*May St Lmriit, MS 39521-2310 U.S.A. 
Fax 601-467-0935 

Mississippi & iKimlcal Support 601-46741648 


Circle 214 on Inquiry Card. 


Disk & Optical Drives • Keyboards • Diskettes/Duplicators 


NEW SHARE A SIGEN 250MB PORTABLE NEW 
TAPE BACKUP & REDUCE COST/USER 

Ho controlr card required. Connects to parallel port. Installs In less than 3 minutes. 
Great for Laptops. 9,5 MB/min transfer rate. 

Capacity 

60/100 MB 1/4" cartridge 
250/500 MB 1/4" cartridge 
1200/2000 MB 4mm DAT 


J\vvA Supports 

DOS, OS/2 

!S^\V Novell 286, 386 
Novell® Unis, Xenix 

Industry standard SVTOS Plus 
software and for file server based 
NLM and VAP Tapeware. 



Phans (40S) 737-3904 * Fax (408) 737-3910 


Circle 235 on Inquiry Cord. 


CUSTOM KEYBOARD PRODUCTS 

* Custom Key Imprinting—all brands! 

* Custom Colored keys for DEO® 

Wyse^ Key Tronic 1 * Cherry®! and morel 

* Full color keyboard templates made to 
your exact specifications, 

* Custom and stock key top !abd kits for 
software support & languages, 

* Custom membrane &. full-travel keyboards. 

* Express turnaround services, 

* A total line of keyboard enhancements. 

CUSTOM HOTLINE 800 937*1337 

from the leader in Keytop Innovations ™ DO. Box 230 ■ Dept. BYTE 

Cornville, AZ 86325 

602 634-7515 

CORPORATION FAX 602 6344620 




Circle 216 an Inquiry Card# 


STAND ALONE 

DISKETTE 

DUPLICATOR 

OVER 300 DISKS PER HOUR 

5.25” and 3.50" Models 


4XIQAMTIC 



SIMPLE AND FAST FROM $1699 

doqmvic 


TEL: (416) 503-3335 
FAX: (416) 252-4084 


Circle 198 (RESELLERS: 199} on Inquiry Cord. 
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HARDWARE SHOWCASE 




























































HARDWARE SHOWCASE 


Mailorder • Memory/Chips/Upgrades 


Industrial IT Solutions 

RELIABLE, AFFORDABLE, FLEXIBLE 

• Industrial PCs • Industrial I/O Cards 

• 286/386/486 • PC-Bus Card Cages 

CPU Cards • Rack Mount 

• RAM/ROM Disks Keyboards 

t-m-msm 

(In California 408-293-6786) 



1311) Tullv Road, #1 IS, San Jose, CA 
LAX; 3()K-2<)j--iW? 



Kill 1 New 140-page 
PC-based industrial 
automation reference 
guide for your system and 
OEM needs. 




Circle 196 on Inquiry Card. 


Why Pay More For Memory? 

MEMORY UPGRADES far Laptops, Notebooks, 

Desktop computers, and Laser Printers at the LOWEST PRICES! 

Save BIG on memory for: 

Apple * AST * ALR * AT&T * Brother * Canon * Compaq * 

Epson * HP User & Vectra * IBM ■ Kyocera • NCR • NEC ■ 

OKI * Packard Bell * QMS ■ Samsung • Sanyo * Sun • 

TEC • TI • Toshiba * Zenith • Simms • SIPS & Drams 

Five-year warranty. Great customer service, quality products, prompt 
delivery, and the best prices are just a toll-free phone 
call awav,..VOLl'ME DISCOUNTS FOR INSTITUTIONAL, CORPORATE AND 
GOVERNMENT ACCOUNTS. INTERNATIONAL INQUIRIES WELCOMED, 

800-ANA-S1MM or 1-805-984-5683 
or in Canada 800-231-SIMM Call Now! 
ANACAPA MICRO PRODUCTS, INC. 


Circle 249 on Inquiry Curd. 


IPc pr OMPT DELIVERY!!! Same day shipping (usually) 
1 Quantity one prices shown for Jamuary 19, 1992 


Memory for almost ALL computers 



r 

DYNAMIC RAM 

EPROM 

1 

4M BognJ lor hp U'ft $125.00 

27Q4001 5i=K*ij 150 ns $28-00 1 

SIMM 

4Mk9 

70 ns 

155.00 

D28FQ10 12SKxfl 150 ns 

24.00 

SIMM 

1Mk9 

60 ns 

50.00 

27C1 ODD 12SKxO 200 ns 

6.30 

SIMM 

1Mx9 

00 ns 

44.00 

27C512 64Kxa 120 ns 

4.75 

4 Mbit 

4Mx1 

80 ns 

25.00 

27126 i6Kxe 250 ns 

3.40 

4 Mbit 


80 ns 

28.00 

STATIC RAM 


1 Mbit 

1 Mxl 

70 ns 

4,70 

1 Mbit 12BKJCB R&Sl 

$22.00 

41256 

256 Kxl 

80 ns 

1.85 

622&6LP 32Kk 8 TOO ns 

5.75 

41256 

2SGKX1 

100 ns 

1.70 

I Sat. del. on Fad-Ex orders received by: 1 

44256 

256Kx4 

80 ns 

5.25 

Th: S-2 MR* Fr: P-1 1 lb $17.00 

L 4464 

64Kx4 

100 ns 

1.50 

| FED-EX COD +16.00 

_ A 


OPEN 6 'A DAYS, 7:30 AM-8:00PM * SHIP VIA FED-EX ON SAT. 


MICROPROCESSORS UNLIMITED, INC, 



24,000 S. Peoria Ave., Beggs, OK 74421 
MssterCarrVVISA or UPS CASH COD ■ No minimum order 
SI tor pac*ar>fl msrtertate. Shipping and Insurance extra. 


( 918 ) 267-4961 


Circle 224 on Inquiry Cord. 



Circle 204 on Inquiry Cord* 


Modems/Multiplexors • Misc. Hardware • Multimedia 


^Comjcom 


9600 bps MODEM $169 

Compucom is one of the few modem manufacturers 
who develops its own modem technology. 95+% of all 
modem vendors use third party designs and/or chip 
sets. They're modem manufacturers...Compucom's the 
modem innovator. See for yourself I mt/ext. 

• Speedmodem Champ, 9600 bps csp $169/199 

• Star, 14,400bps v.32/32bis,csp, v.42/42bis$499 / 539 

• Storm, 9600bps v.32,csp, v.42/42bis $299 ! 339 

• Remote Pro, remote access software $59 

• Voicemail, fax, caller ID opt.- 30 day money back trial 

CALL NOW 

(800)748 6840, (415)499 7600, Fax (415) 499 3366 


Measurement & Control 



I Remote monitoring? Unique measurement 
problem? These are our spegialUles- Contact 
Bexot. We'll help you find a sol a l ton ...fasti 


ELEj 


The Solutions 
Company! 


• Stand Alone 

* Free Software 

• Programmable 

- Multi-addressing 
m Battery Capability 

• Off-site monitoring 

• Signal Conditioning 

• Intergrated Systems 

- Unlimited f/O points 
•PC, MAC DEC, etc 

ELEXOR ASSOCIATES 
phone (201) 299-1615 
fax (201) 299-8513 
P.O. Box 246 
Morris Plains, N.J, 07950 


Circle 266 on Inquiry Cord. 


LAPTOP MEMORY 


UPGRADES FOR ALL POPULAR MANUFACTURERS, INCLUDING: 
« Toshiba • Compaq • NEC ■ Zenith 

• Epson ■ Hewlett Packard ■ Packard Bell ■ AST 

• Panasonic ■ Sanyo ■ AT&T ■ Everex 

■ IBM ■ Leading Edge ■ Sharp ■ Bondwell 

■ Texas Instruments 


The 


MEMORY 


Depot 


"Your stop for memory upgrades" 

All Products Covered By Manufacturers's Limited Lifetime Warranty. 
Guaranteed 100% 'Compatibility, We accept VISA, Mastercard, C.Q.D, and P.O.'s 


Call Now For Current Prices! 800-237-2447 
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Circle 245 on Inquiry Card. 



Video Framegrabbers for 
the XT/AT/366 

• Real time grab/display 

• Complete with software 

• 60 & 50 Hz, Video 

• Quality since 1987! 

• Money back guarantee 


MODEL 1-000-292-1160 
-512/24 512x480x24 - New 
Full 24 bit color board, mutt, tn, 

24 bit RGB out.. $795 

-512 512x480x8 - Advanced 

grayscale board. Multi res/multi 
image, 4 inputs, in/out LUTS, 
dual ping-pong buffers, RGB 

out. $795 

-02 256x240x8 Workhorse 8 

bit grayscale, 2 inputs, 24 bit 

RGB out, cursor. $495 

-03 256x240x6 Economy 6 bit 

version of -02 above.. $395 

MG/ViS A/COD 


wot tot vision ^ 

Box 596 Pittsburg, KS 66762 
31B-231 *6647 Fax: 231 *5616 


Circle 206 on Inquiry Card. 
















































Multimedia • Programmable Hardware 


Programmable Hardware 








Easy To Use Too! 

Digital Audio Authoring 
Workstations $239 - $640 


GUI Editors from S49 I- 


200 MHz Logic Analyzer 


Universal Programmer 


PCB TESTER & PC -XT/AT BL'Sl 

EMULATOR 


PROTEUS - MULTIFACETED INSTRUMENT {from $1295) 


750 North Pastaria Avenue, 
Tel: (408) 730 - 5511 


Sunnyvale, CA 940B6 USA 
Fax: (406) 730 - 5521 


VIDEO FRAME GRABBERS 

PCX, TIF, GIF and more file formats. 

IBM PC/XT/AT Compatible, NTSC & PAL 

VGA VIDEO GALA....$595.00 Three hoards in one: VGA + VCR output + Live video in a 

window. Captures 640 x 460 true coEor. 

VIDEO GALA —..$499.00 Captures 640 x 480 true color in real time. 

gala GS.....$399.00 Capture 640 * 4SG with 256 shades of grey In real time. 

HRT 512-6...$095.00 

MuJtrfeatuieO high performance Industrial model with 
an Image Processing Library. 512 x 512 in 256 shades 
of grey. 

HRT 01*24™™.$1995.00 

Same as HRT 512-8 except In 24 bit color, 


HIGHRES 

TECHNOLOGIES INC 


P.0. Be* 76, Lewiston. New York 14092 U.SA 
Tel: 416-497-6493 Fax: 416-497-1636 


Circle 215 on Inquiry Cord* 

ound- 

Best Value! 

To Use Too! 

ItatLbtt PruJ.km* With hip N&hk I'rudurti or 
^ nirLrttch Support - Try Us And Be Pleased. 

Developers of Window's 3,ToolBook, Visual Basic use 
our DLLs, Create Supersound, SoundBlaster, Covox, 
Disney Sounds; Import sound files from Mac, Amiga 

IBM-PC DOS DIGITAL AUDIO from $20 i Hub* I nla Fiink-r INmi i 

USA Made High Quality,30 Day Money-Back Guarantee 

* LIKE HAVING A CASSETTE TAPE RECOPDEfl IN A PC. «*a Edi Cturp* to Tsofeik*! Support on 

* Fixim. Sdllan *tw W* n*o*t Temuris for IK* price. 9 DOS EuterKto VmiMt - Up T* 1.* MB Wtoklng Spec*. 

* Simple hflrdwv* t loltaere KwMIUlwi- NO DMA lumper*. * PrwiffUnet'v UbfSriM to Papular Language*. 

Products by Silicon Shack, 4769 Cnstlevraod Drive, Sun .lose, CA 95129 
Pttf40B - 446 - 4521 FAX: 408 - 446 - SI 96 

Tech, Ircfa./Orders; BOO - 9694411 Ask for FREE PRODUCT CATALOG. 


In tu kHd I Hqyw.ni, | m . MilMWMtJtl KxTmwSdlU - £ 


Circle 231 on Inquiry Cord. 


Circle 201 on Inquiry Card# 


*400MHz 
max sampling rate 

• up to 128 channels 

• 16K samples/channel 

• 16 level triggering 

• Variable threshold voltage 

• Sophisticated triggering 

• FREE software updates 


$799 - LAI 2100 (100 MHz) Price is complete. 

$1299 - LA32200 (200 MHz-32-ch.) Pods and software 
$1899 - LA32400 (400 MHz-32-ch.) included. 


PAL 

GAL 


EPROM 

FLASH 

EEPROM 

PROM 

87xxx... 


•lGVS r 20VB.22V1G. GAU 
*56VI2, 20RA10, iSVlOGALs 
-2716-57040 EPROMs 
•B7 jww MICROS 
•EEPROMs |inck 8 pin sertaJ) 


-16 fail EPROMs 
■Byte SpflVMerge (16 & 32 bit) 
-JEDEC, INTEL HEX, Motorola S' files 
-Dallas NVS RAM programming 
•FREE software updates on BBS 


Call - (201) 808-8990 

Link Computer Graphics, Inc. 

369 PassaicAve., Suite IDO, Fairfield, NJ 07004 FAX: 808-3786 


BP 


n_n_rL-n_i 

MICROSYSTEMS 


Houston, TX 77043 • PH: (713) 461-9430 • FAX; (7I3| 461-7413 

6 100 r BP MtcrptyAnu, Inc. 


Circle 218 on Inquiry Card. 


Circle 222 on Inquiry Cord. 
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Slaadard IBM-PC 
parallel printer port, 


PCB Tester & 
PC-XT/AT Bn» 

Kmulu lor 


[ UNIVERSAL PROGRAMMER _j 

* Memory (up id SMB), FLASH, SERIAL 
EPROSffi; AJL Intel MICROS. 87C75I; 
Over 1000 PLDs (AMD MACH, PALCE, 
GALS, BiCMOS 22VID, Lattice 7ns B se- 
ties, MAPL. OUIET Series) 

* PLCC t£> 84 pin. GANG Memory, Micro. 
PCMCIA memory cards 

■ Up to 104 fully protected pans 

* Standard parallel primer port 

- Optional PC Tor stand-alone operation 

* Fully Integrated: Algorithm Development 
language allows users to udd/change parts 

■ True State Machine Testing, capability 
(rise/skew < 10ns) 

* True full SetfcaKbrabOn &. Diagnostics 

I CONTROLLER & DATA LOGGER \ 

* Software includes libraries, application 
program and driver for Labtech Notebook 

current at multiplexed channels; 

2A mu, 

HV1/HV2 TOQOJOroA mm. 

Vpnii 150mA mix. 


* Supports in-circuit and out-of-cireuil func¬ 
tional IC Testing, Resistance Testing, Sig¬ 
nature Analysis 

■ Emulates PC-XT/AT bus for plug-in board 
development and debugging 

- Built-In ADEL (Algorithm Development 
Language] allows for writing of customized 
PCB rest programs 

■ Library of functions offered, which can be 
linked with the source application program 
for debugging under VTEwCODE or Bor¬ 
land DEBUGGER 


EP -1140 E/EPROM & ji controller Programmer 


Circle 200 on Inquiry Cord. 


protEus-pc 

(Optional pal in-Kip 
dldf-ifl PC) 


PROTEL S Main Unit 
(PRO ML40 _ MU 104) 


5-1J Pin Driver Brntnli 
(FRO-DMODB) 

* Output current at main channels; 4A max. 

* Progpunmablc current source: 

On HVI output IDOmA- 2D0mA/V 

* Short circuit protection: 

All channels have independent thermal 
and current protection 
- Update rates: 

5tfcs (D/A/D for independent channels) 
2p& (multiplexed channels) 


Single EXE fib for easy 
updates 

* Lifetime FREE software 
updates available via 
BBS [713) 461-4958 or 
US Mail 

Call 1-800-225- 
2102 For a complete lit¬ 
erature- packet and demo 
disk 

❖ Made in ihe USA 


4* Supports the NIC 8 

Mbit EPROM and all 

EEPROMs from 2716 to 
T6-brf, 4 megabit 
O Connects to rhe stan¬ 
dard parallel printer port 
on IBM end compatible 
o Qualified and rec¬ 
ommended by Intel, 
National Semicon¬ 
ductor, Signet Fes and 
others 


$895.00 


IEEE 488 . 


Hardware for IBM PC/AT, Micro Channel, 
Sun, Macintosh, DEC, and NeXT, 

Software for DOS, Windows, UNIX, VMS, 
menu- and icon-driven environments. 

\ IEEE 488 extenders, analyzers, 

converters, analog l/G, and digital I/O. 


Tiumimunmmuiniimt Call for your free IEEE catalog 


lOtech 


lOtech, Inc. * 21 6.439.4091 • Fax 21 6.439.4093 
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Programmable Hardware 


Tape Drives 


UNIVERSAL PROGRAMMER, EMULATOR, A TESTER 

TUP-400 $745.00 NEW 

TUP-300 $645.00 

■ New Improved hardware and software. 

B 1U most complete PC-based Universal Programme, 
Programs PLO (PAL, GAL, FPL EPLD, PEEL MAX. 
MAQL-), EfEJPRQM, (op to 16Mt4 Huh FFR0M, 

BPROM, Special PROM, MPU fSTXX, 6&XX, 2&, PSD301, 
P1C16XX, TMS520DOL LFTOTSFXXXi TID637XXX.-.). 

■ Grvois LHP, PLCC, QFF, SOP, and PGA with 8 to JM pin* 


Gang Prpgannnirig adapters available abn. 

■ EPROM EMULATION capability. 

■ Tests dlgltel DCs and DRAMs (SIMM/SIP adapter available). 

■ Free software updates and new devire added upon request. 

■ 1C Manufecturets' approval. 

■ t^year waiianly,31Tdjynifln£yd)adi!^r^tee, 


CALL TODAY FOR MORE INFORMATION. 
Dlstribirtara are welcome! 




Tribal Microsystems Inc. Tel (51Q) 623-8859 

Um 5 GftlMME-H ELVD., FREMONT CA 94538 • FAX jB10>623 9925 


9 Track Tape Subsystem 
for PC/XT/AT/386/PS2 



* Best Quality 

• Lowest Prices 

800/1600/3200/6250 BP! 


CALL 1-800-886-4827 

m. s 


X 

f' 26941 ( 


Laguna Data Systems 

26941 Cabot Road, Laguna Hills, CA 92653 
Tel: 714-367-0497, Fax: 714-367-0508 


Circle 236 on Inquiry Card {RESELLERS: 237). 


Circle 220 on Inquiry Card. 
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i 


SuperSite 

Programs it All! 
for only $695 

PLD, GAL, Micro, PROM, EE/PROM 

Get the best 40 pin-device ~ / 

programmer today and receive a / 

free CUPL Starter Kit. / 

14 Day Money Return Policy. / 

For more information call: 

Vail Silicon (305) 491-7443 


Circle 223 on Inquiry Card. 



Special offer of this month at 
$699 (LLS, only) includes at 
no charge one of * 4 socket 
adapter or • PAL compiler or 
* EPROM eraser (9 chips) 

XELTEK 

SUNNYVALE, CA (408) 745-7974 

FAX(40B) 745 1401 BBS{40fl) 745-7256 


SUPCRPRO" 

UNIVERSAL PROGRAMMER 
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Circle 240 on Inquiry Card, 


Instant Microcontroller + Instant C = 
Instant New Product 

Use our Little Giant™ arafTIny Giant rkf miniature 
mitrdprocessor-based computers to Instantly 
computerize your product. Our miniature control¬ 
lers feature built-kl power supplies, digital I/O, 
serial 1/0 (RS232 / RS465), A/D converters (to 
2D bits), solenoid drivers, lime of day clock, 
battery backed memory, watchdog, field wiring 
connectors, and more! Designer! to be easily 
integrated with your hardware and software. 

Priced from $159, Core modules as low as $59. 

Low cost, interactive Dynamic C 1Lp makes seri¬ 
ous software development easy, 

Z-World Engineering 

1724 Picasso Ave., Davis, CA 95616 USA (916) 757-3737 
Fax: (916) 753-5141 Automatic Fax: (916) 753-0618 
(For automatic fax call from your fax, request catalog #18) 

Circle 241 on Inquiry Card. 
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Desktop 9-Track Tape Subsystem 
dl-selling 9-track system on desktop. 



Qualstars tow cost 1/2-inch 9-track Streaming 
tape systems bring full AMSl data Interchange to 
IBM AT, PS/2 or Macintosh, giving your micro the 
freedom to exchange data files with nearly any 
mainframe or minicomputer in the world. 

Systems include DOS or Xenix compatible 
software, coupler card and cables. High reliability 
1800 or 6250 BPI capability may be used for disk 
backup as well as data interchange, 


Caff us today! For details and 
to order: Fax (818) 682-4081 
Phone (818) 882-5822 

9621 Irortdale Ave, t Chatsworth CA 91311 

©19B9 OualslarCDrp, 

All product and company names and trademarks are the odusivu property of their respective owners, 


riURLSTFM] 


Circle 229 on Inquiry Card, 


PC 9-Track 
& 3480 j 

\/ Widest choice of solutions 
\/ Modern desktop subsystems 
\/ Plug-and-play, easy to use 
/ Comprehensive software 
y/ Excellent service and support 

Call now for more information 


and a free catalog. 



I iiiiimutiiiiiiiimnimiiniiiiimni >• f 



Circle 227 on Inquiry Card. 






















































CAD/CAM • Comunications/Networking 


HIWIRE’il Schematic 
and PGB Software 

With support for ex¬ 
panded and extended 
memory, HiWIRE II can 
handle your most de¬ 
manding schematic and 
PCBdesigns. The unique 
HFWIRE II editor allows 
you to display and edit 
schematics and RGBs 
simultaneously, using 
the same commands for 
each. HiWIRE II is $995. 
and is guaranteed. 

Call (BOO) 742-6809 
or (317) 448-1903 


Circle 239 on Inquiry Card. 



EM320 

□ □□□□□□ 


DEC VJ320 Emulation for Microsoft Windows 3.0 

* 132 column display • Automatic window sizing 

- Cut and paste * Double high/wide characters 

* Kermit file transfer * LAT or TCP/iP support 

- Windows style help - Modem dialer/Phone book 

* Loca (or A NSt color * Command language 

Diversified Computer Systems, Inc: (303) 4479251 
FAX (303) 4471406 Tektronix 4105/07 Emulation also available 

Circle 210 on Inquiry Card. 


Let your 

"true colors shine 
through" 

when you advertise your 
computer products in 
BYTE’s 

HARDWARE/SOFTWARE 

SHOWCASE 

our newest, affordable, 
4-color advertising section! 

Call for more details: 



(800) 742-6809 


Comunications/Networking • Data Base 


“Bulletin boards become a major 
means of communication” waii street journal 



Lots of users (up to 256 at the same time), from all over the 
world or all around your office, can call into The Major BBS* 
using modems, your Novell LAN, or X.25 networks such as 
CompuServe. With a single PC AT, PS/2, 386, 486 or 
compatible, using DOS 3.1 or later, you can provide: 

* E-maji & file transfers 'Online order entry 

* Public message areas - Multi-user databases 

* Modem server features * Polls & questionnaires 

* Teleconfere nc mg „,. 24 hrs/day, 7 days/week! 

[Call 305/583-5990 or fax 305/583^7846] 

(k) GALACTICOM M 


dBASE Data Entry 



The TransTerm 5 is a work station data entry/display terminal 
for on-iine shop floor data collection into PC/AT/PS-2 systems. 
The unit is one of a family of such terminals which feature LC 
displays for operator prompting and data entry via sealed touch 
keys or an optional barcode scanner or badge reader 
(Code39,UPC+). A multi-terminal network controller (up to 250 
stations) and a dBASE IV compatible software package are also 
available. System costs start below $300 per station. Options 
include display backlighting, barcode scanning, counter inputs, 
control output. 


(603) 924-2695 
or (603) 924-2598 


COMPUTERMSE 

302 N. Winchester • Olathe, KS 66062 

913-829-0600 • 800-255-3739 • FAX 913-829-0810 

Circle 205 on Inquiry Card. 
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Education • Engineering/Scientific • Graphics 


EARN YOUR COLLEGE DEGREE AT HOME 


In Computer Science 

Get the opportunity and earning power a college degree confers^without 
leaving home and without spending thousands of dollars, 

* Approved for tuition reimbursement by leading corporations 

* ALL COURSES BY CORRESPONDENCE 

* Most courses interactive 

* Approved Ada course available 

* Qualified instructors available on telephone help lines 


AMERICAN 

INSTITUTE 


Phone; 1 -205-323-6191 1 
2101 BYX Magnolia Ave, 


FAX; 1-205-328-2229 
Suite 200 * ETham, AL 35205 


COMPUTER 

SCIENCES 

TV wlt»x 


TURN YOUR PRINTER INTO A 
PEN PLOTTER 

FPLO'P lets you use your printer as a pen plotter. You get fast, high resolution 
plots with FPLOT, Ef you use a CAD nr graphics program, you can use FPLOT to 
produce your plots with the full capabilities of your printer 


Supports most dot malm, laser, and 
ink jet printers 

High resolution output, no jagged 
lines 

1 Faster lhan pen plotters or most laser 
built-in and cartridge emulation!; 

■ Screen preview with zoom and pan 
1 Supports background plotting 

■ Device driver mode plots from Inside 
your graphics program 

1 Standalone mode for fastest plotting 


FPLOT CORP. 


Plot multiple plots with a single 
command 

1 Lets you control line thickness 

■ Full color plotting support 

■ Plot large plots on wide carriage 
printers, or as a mosaic 

■ Compatible with most CAD 

and graph i cs program s IM Prife 
10Q& emulation o! the £ j j gog 

+ 5&H 3.00 


2TIG STEINWAY STREET, SUITE 605 
ASTORIA NEW YORK! 1103 
(710) 545-3506 


Circle 211 on Inquiry Cord. 


HP 7475A pen plotter 



products provide 
solutions for PC field service, 
repair depot, R&D, manufactur¬ 
ing inspection & burn-in, and 
quality assurance testing. M 


* 

* 

* 

* 



Test a PC system in seconds 
Insure ZERO 
hardware defects 
Test for PC Compatibility 
Quality Assurance 
Certification 
Replace costly 
test equipment 
Find failures in a 
100% dead system 
Eliminate defective 
PC returns 
Increase customer satisfaction 
& lower costs thru product quality 



■ VISTA MICROSYSTEMS, Inc. 

6 Whipple St., No. Attleboro, MA 02760 
Tel. 508-69S-84S9 • FAX 508-695-8688 


Circle 238 on Inquiry Cord. 
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Graphics 


If l could buy only one 
PostScript font package, 
this icotdd he it." 

WordPerfect Magazine September B9I 


79 typefaces of 

superior quality 

• Quick, easy installation & use 

• 50% discount offer on 
additional font volumes 

PC/DOS Version 

■ PostScript Type 1 fonts 

• FREE! Adobe's ATM 

• Use with most printers 
w/Windows 

• Exceptional WordPerfect® 
Installer 

• $18995 

Macintosh Version 

■ PostScript Type 1 and 
TrueType fonts 

• $179.95 


Casady <5c CjRcenc Inc. 

22734 Fortola Dr., Salinas, CA 93908-1119 

(408)484-9228 (800)359-4920 
Fax (408)484-9218 


Circle 202 on Inquiry Cord (RESELLERS: 203). 


The New Industry Standard in 
Graphical Menuing Systems! 



Free Form Screen Layout 
Choice of Fonts & Colors 
Automatic Installation 
File Manager 
Icon Editor 

Calculator 

Calendar 
Phone Dialer 
Usage TYackingr 
Password Protection 
User Prompting 

NOT Memoiy Resident 
PCX Background C.req EMS) 
Network Compatible 
Supports CGA/EGA/VGA/Herc 
Doch NOT require Windows'* 


QuikMenuM 


$89.95* 

30 day money back guarantee 

1 - 800 - 545-1392 


Fax: (503) 388-8221 


Demo disk available 
OEM & Dealer inquires welcome 


"Please add S5GO shipping a handling 


354 ME Greenwood Ave,, Suite 108 a . Bend. OR 97701 


Circle 246 on Inquiry Card. 











































Mathmatical/Statisticat • Programming Languages/Tools 


UNIX * Windows 


^ Make this your ‘‘leaf. 

JMP® Statistical 
Discovery Software 


"This 

application 
can do the 
jobs of as 
many as 
six sepa¬ 
rate 


programs 
and do 
them all 
well. Yet it 
is not 

overly complicated or bulky... We believe that JMP 
is an excellent value and will make short work of 
all but the most demanding mainframe-oriented 
data-analysis chores.’ _ _„ 

9 MacWEEK 



Call today Tor a Tree demo disk and Points 
of Interest from the leading name in data 
analysis so ft ware... S AS Institute Inc. 919“ 
677-8000 Fax 919-677 8166. 

JMP Is a registered trademark of 5AS Institute Inc, 
Copyright <D 1992 



Circle 230 on Inquiry Cord. 


Cross Assemblers, Simulators, 
Disassemblers 



Processor Families: 

8051 8096 8048 

Z80 64180 6301 

6805 6800 1802 

6811 6502 68k 

8085 6801 Z8 

Join Thousands of Satisfied 
Customers Worldwide. 


Call: 

PseudoCorp 

716 Thimble Shoals Blvd., Newport News, VA 23606 
Teh (804) 873-1947 • Fax: (804) 873-2154 


Circle 228 on Inquiry Card. 


Don't Move 

without telling 

BYTE 

Clip out form at right mail to: ^ 

BYTE Magazine 
Subscriber Service 
P.O. Box 555 
Hightstown, NJ 08520 


The Only UNIX and Open Systems Source 



Why look anywhere else? 

If it's not in the 1992 UniForum 
Products Directory, chances are you 
won’t find it elsewhere. The 1992 
Directory features 7,600 products 
and services from 2,100 vendors. 
We've got it all. More software. More 
hardware and peripherals. More 
developers, consultants, books and 
headhunters than available any¬ 
where else. Only $95. 

Tip order, call 800-255-5620 


^U niForum 


2901 Tasman Dr. h #201, Santa CSaa CA 95054 
(800)255-5620 (400)986-8840 Fax (408) 986-1645 


Circle 247 on Inquiry Card (RESELLERS: 248). 


How to Make Great 
Color Images! 



Image-ln-Colof software tor Windows 3,0 is the most advanced true- 
coior, C6A, VGA or 24-bit Image processing system available for the PCI 
Spectacular functions provide a darkroom on your desk, with precise 
control of pressure, density and size of retouching tools such as pencil, 
paint brush, air brush and others. Clone items in an image instantly! Use 
photographic filters for powerful dimensions in design. CMYK color 
separations are super fine-tuned and calibrated by Agfa Compugraphic. 
Supports HSV and RGB color, with intuitive color picking. Supports all 
popular 16- or 24-bit video boards and scanners Including: 




(MAGE-IN 


IBM 3119 
Microtek 
Ricoh 
Sharp 


1 - 800 - 345-3540 


Epson 

HP 

Howtek 


406 E. 79tti St. * Minneapolis. MN 55420 * FAX 612-888-3665 


Outside N. America call CPI. Geneva ++41-22-436-800 


Circle 217 on Inquiry Card. 


t -----------( 

At least 8 weeks before you move, please give us your new address 
and/or name change, (Please Prim) 


New address, name 
Name ___ 


Address 

Apt. 

Citv 

State 

Zip 


Print current name and address 

(or affix the mailing label from your current issue of BYTE here) 
Current address, name 


j Name_ _, _____ j 

I Address_ Apt._ * 

j City_____ j 

I State _ __JZip__ ] 

I________-i 


MAorn mm * d v-rc oas 



SOFTWARE SHOWCASE 




























































THE BUYER’S MART 


A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER'S MART is a monthly advertising section which enables readers to 
easily locate suppliers by product category. As a unique feature, each BUYER'S 
MART ad includes a Reader Service number to assist interested readers in 
requesting information from participating advertisers. 

Effective January 1, 1992. 

RATES: 3 issues—$625 6 issues—$600 12 issues—$525 13 issues—$500 

Prepayment must accompany each Insertion. V1SA/MC Accepted. 

AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers must 


furnish typewritten copy. Ads can include headline (23 characters maximum), des¬ 
criptive text (250 characters is recommended, but up to 350 characters can be 
accommodated), plus company name, address and telephone number Do not send 
logos or camera-ready artwork. 

DEADLINE: Ad copy is due approximately 2 months prior to issue date. For exam¬ 
ple: November issue closes on September 8. Send your copy and payment to THE 
BUYER’S MART, BYTE Magazine, 1 Phoenix Mill Lane, Peterborough, NH 03458. 
For more information call Joseph Made at 603-924-2656. FAX: 603-924-2683. 


ACADEMIC COMPUTING 


BAR CODE 


BAR CODE 




Transputer Education Kit 

Get started with Parallel Processing 

$396 

Kit ijucluctes roady-to-uae PC add-in board with T40Q 
transputer, iM6 of HAM, and PC Interface. Complete with 
Oeeam£ and C compilers, assembler, source-level debug¬ 
gers, example programs, and tSOG pages of documentation 
(incl. schematics). Expendable! 

Computer System Architects 

950 N. Untwraity .Avenue, FYOvd UT 0460* 

(BOD) 753-4CSA (601) 374 2300 FAX (8011 374-2306 


LABELING SOFTWARE 

On EPSON, iBM, OKI dot matrix or LaserJet. Flex¬ 
ible design on one easy screen. Any formalize. 
Up to 120 flefds/fabsL IS text sizes to 3'-readable 
at 100', AIAG, MIL-STD, 2 of 5, 126. UPC/EAN, 
Code 39. Rle Input & Scanned logoateymbols 
(PCX)—$279. Other programs from $49 30-day 
$$ back. 

Worthington Data Solutions 

417-A Ingalls Sr.. Santa Cruz, GA 95060 

(408) 458-9930 (800} 345-4220 

BAR CODE PRINTING SOFTWARE 

- MS/PC DOS SYSTEMS 
■ 9 & 24 PIN DOT MATRIX 

* H P LASER JEWUJS/5EHIES tl 

* MENU-DRIVEN or MEMORY RESIDENT 

* CODE 39, 1 S/S, UPC WE, EAN S/13 

* SIC TEXT a EAR CODE SQFTFQNTS 

AMERICAN MICROSYSTEMS 

2190 A Regal Parkway, Euless, TX 76040 
(800) 648-4452 (617) 571-9015 FAX (5171 US-6232 

ACCESSORIES 




RADIOACTIVE? 

PM II on your PC With The PM-BO RADIATION MONITOR 

Serial nr printer port. Detects: ALPHA * BE1X * GAMIW * X-RW 
MicroR 1000 times, the rosatoton ot standard pciger counters. 
Ejnseltent lor tracking RADON GAS. Find sources. New: Version 2.7 
t WINDOWS, Rot: * Background * Cosmic Rays » Ctoutls * Foods 
CadlAVrile lor PC MAGAZINE review. ■ TSH * GM Tube 

VISA/MC/EURQ Phone orders. Not sattsfiedT Full refund 

800-729-5397 or Tel/Fax: <302) 655-3800 
Aware Electronics Corp, 

RO Bax 4299, Wilmington, DE 19BE7 $149.50 


BAR CODE READERS 

For PC, XT AT & PS/2, Macintosh, and any RS-232 
terminal. Acts like 2nd keyboard, bar codes read 
as keyed data. WUh steel wand—$399 Top rated 
in independent reviews. Works with DOS. Xenix, 
Novell, Alloy, -ALL software, Lasers, magstripe, & 
slot badge readers. 30-day $$ back. 

Worthington Data Solutions 

4l7'A Ingalls Si.. Sarto Cruz, CA 96060 

(406) 450 9938 (000) 345-4220 


PORTABLE BAR CODE READER 

Battery operated, handheld reader with 64K RAM, 54 key 
fceybeard, real-lime clock, 2Xt6 LCD display, and built-in 
catototor. Supports WAND, CCD, and LASER Buitl-in pro¬ 
gram generator supports mtiipJe programs and data files. 
Interfaces to PC & PS/2 keyboards, RS-232 terminals. and 
HAYES compatible modems 30-DAY MONEY-BACK 
GUARANTEE. 

AMERICAN MICROSYSTEMS 

2190 A Regal Parkway, Euless, TX 76040 

(500) 648-4452 (SI 7) 571-1015 FAX (817) 6854232 


CUT RIBBON COSTS! 

Rennk your printer ribbon* quickly and easily. Do all 
cartridge ribbons with just one inker! Per crisp, black 
professional prim since 1982. Ifcu can choose from 3 
models: Manual E-Zee Inker — $39.50 

Electric E-Zee inker — $94.50 

Ink Master (Electric) — $169.00 

1000$ of satisfied users. Money-back guarantee. 
BORG INDUSTRIES 

525 MAIN ST.. JANESVILLE, IA 60947 

1-600-553-2404 In IA: 319-987-2976 


PORTABLE READER 

Battery-operated, handheld reader with 64Kstallc 
RAM, 2x16 LCD display. 32-key keyboard. Real- 
TlmeClock. Wand or laser scanner. Program 
prompts and data checking through its own ke^ 
board. Easy data transfer by RS-232 pod or PC, 
PS/2 keyboard Doubles as Orb-Line Reader, 30-day 
3$ back, 

Worthington Data Solutions 

417-A irvjalla St.. Santa Cruz. CA 95060 

(408) 458-9938 (800) 345-4220 


BAR CODE READING 

$149.00 

Complete with Wand 

COMPUTER RESOURCES GROUP 

029 Sslverdale Drive, Claremont, CA 91711 

CALL (714) 624-8734 

Inquiry 702. 


Inquiry 705. 

KEYBOARD, VIDEO, MOUSE 

Extension with EXTENDED 

Splitting with COMPANION 

Switching with COMMANDER 

Boosts signals up to 600 ieef. Contra! up to 06 PCs with 
■one keyboard and monitor. 

CYBEX CORPORATION 

2B00H Bob Wallace Ave, Huntsville, AL 35805 

Phone 205-534-0011 Fax 205-534-0010 


PRINT BAR CODES/BIG TEXT 
FROM YOUR PROGRAM 

Add bar codes and big graphics characters to your 
program. Print from ANY MS-DOS language. Bar 
codes: UPC, EAN, 2 of 5, MSt, Code 39. Epson, 
Qki, IBM dot matrix (ext up to Va*. LaserJet up to 
2". Font cartridges not required. $179-t23& 30 ^( a y 
$3 back. 

Worthington Data Solutions 

417-A Ingalls EL, Santa Cruz, CA 95060 

(408) 458-9930 (800) 345-4220 


BAR CODE WEDGE & WAND: $179 

AGGRESSIVE PRICING! Reseller discounts. User soft- 
WBffr-transparent keyboard emulation wedges for PC's, 
clones, PS/2, and Macintosh RS-232 bar code readers. 
LASER, CCD scanners, bar code slot readers, magnetic 
stripe Scans all popular bar codes Label and Bar code print¬ 
ing software, 30-day money back. 

DATA HUNTER 

0181 Medford, Huntington Beach, CA 92847 

(714) 892-5461 Fax 714-892-9766 

Inquiry 703. 


Inquiry 705 

HEWLETT PACKARD 

Buy — Belt — TFade 

Lswr jet MID Color Pro (7440] 

Laser 2000 2 Meg/4 Meg upgrades HF>-7&50A 

n«i* jw Onrfi Pro DXUEXL 

Hugged Write? DraFlrnaflier Mil 

ElectraalBlK Ptoltera Cl0oO (D Ifflt £E SlM) 

Science ftccesfierlea CorporHlkm Sonic Digitbera 

36" x 40" (27W) Ed" x 75" (Si 75} 

T. E. Dasher & Associates 

4117 Second Am ft, Birmingham, AL 35222 

Phone: (205) 591-4747 Fix: (205) 591-1108 
(800) 638-4833 


BAR CODE READERS 

Keyboard emulation for PC/XT/AT & P5/2's, all 
clones and any RS-232 Terminal. Transparent to 
your operating system. Available with Steel 
wands, Lasers, Slot & Magstripe Readers. Same 
day shipping, 30-day money-back guarantee, 
One-year warranty. Reseller discounts available. 

AMERICAN MICROSYSTEMS 

Z19D A Regal Parkway, Euless. TX 76040 

(800) 648-4452 (017) 571 -9015 FAX (017) 685-6232 


1, T, S. Bar Code Solutions 

Bar codas are easy using our FULL line of readers 8 printers 
They pi u$ & play with your existing CPU/prtoterflermin&ls/ 
software systems to your office, acre, truck, factory or 
warehouse. ITS' bar coda 009 programs print on malmc 
or laser printers. 30 day refund, 1 year warranty. 
OEMAftRf Deafer discount*. 

International Technologies & Systems Corp, 

655-K North Berry St„ Brea, CA 92621-Western USA 

13 Welwyn Court. Richmond, VA 23229-Eaatorn USA 
{000)220-9487 (714)900-1800 (804)741-872$ (FA3t)99£F2503 


inquiry 7D4. 
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Inquiry 707. 










































BAR CODE 


CAD/CAM 


COMPUTER INSURANCE 


PC BAR CODE SPECIALISTS 

Bar code readers designed for fast, reliable, cost- 
effective data entry. They emulate your keyboard, 
so scanned data looks just like it was typed ini 
Choose from stainless steel wand, laser gun, card 
slot reader, end magnetic stripe scanner- Also, 
powerful BarCode and Text printing software. Great 
warranty. Generous dealer discounts. 

Seagull Scientific Systems 

15127 N.E. 24lh. Suite 323, Redmond, WA 93052 

206-451-8965 


DATA INPUT DEVICES 

Bar Code, Magnetic Slripe Readers ft SmartCard Encoder^ 
Pleader Tor microcomputers-a terminals. Including IBM PS/2 
a otoete, DEC, Macintosh, ATST. CT, Wy&Q, Vifeng. All r^adere 
courted on the keyboard cable a are transparent lo all soft¬ 
ware. UPC & 39 prrnl programs, magnetic ancOdora, a por¬ 
table readers are also available, 

TPS Electronics 

4047 Transport, Palo Alto, CA 94303 

415-856-6833 Telex 371*9097 TPS PLA 

1-600-526-5920 FAX: 415-656-3843 


Inquiry 70S, 


TIMEWAND II 

Rl/GGEDIZED PORTABLE BAR CODE READER 

The T' meWand 11 Is made wi1t> a durable cast metal case 
to give your data full protection. Throe memory siaos 
of 32K, 64K or 120K are available. Standard features 
include a l^buiton keypad and a 32-character display 
which shews ihe bar code that has been scanned along 
with the date and lime. TimeWand II starting at $693.00. 
Call today for a free Information kit, 

VIDEX, INC, 

nos NE Chela 8 MJ., Corvallis, OR 97330 (S 03 > 756-0521 


Inquiry 709. 


BBS 


BBS SYSTEMS 

11 BBS Package now available with ''Programmer 
Fresh" shareware on CD ROM. Have a going 
BBS within days. Complete start-up package 
available @ best prices, 

GREAT HOBBY - GREAT AVOCATION " 


. . _ , , P0 Bok 43t, EsrtBkft MN 55331 

JSlQ TeCll lllC. mswsiwmttai 

(toj 


Inquiry 710, 


CAD 


PCS A SCHEMATIC CAD—$195 

lt EASY-PC" tor single-sided and multilayer boards 
to 17' r Kl7 ,T with up to 1500 ICs including surface 
mount. Phenomenally fast and easy to use. Over 
11,000 copies sold. Needs PC/XT/266/38G HERO/ 
CGA/EGA/VGA, Output to laserjet/mkjetfcfot matrix 
printer, pen-plotter, pholo-pletter and NC Drill Not 
copy protected. VISA/M C/AMEX welcome. For full 
Info circle Inquiry # or contact us direct. 
NUMBER ONE SYSTEMS LTD. 

Harding Way. Si Ives, Hunlinpdon, Cambs, England, PE 17 4 WR 

Tel 011 -44-4 B D-6177B Fa x 011 -44-48-40404 2 


Inquiry 711. 


VIEW CAD DRAWINGS 

SfrllrtVIEW Allows non-CAD users to view AutoCAD 
DWG, DXF & HPGL files on PCs Print, Plol, attach 
notes and hyper-link between files. Change views and 
layers. Accurate! 1 Query databases to locate & highlight 
objects on lha screen. 

Also, linkable SlriinVlEWflJB allows developers to add 
viewing capabilities lo their own applications. 

Slrlln Computer Corporation 

25 Orchard View Dr., Ste. 14. Londonderry. NH D3053 
(603} 437-0727 Fax (603} 437-0737 


STEPPER MOTOR CONTROL 

FROM A PHINTER P0HT7 


* Oontpuls up to six motors simultaneously 

* Linear and Circular interpolation. 

* New features to accommodate machine control. 

- Easy-to-use DOS device driver Super Manual. 

■ GAD-CAM interlace available. 

CDiparaJiHi, 1422 Arnold tm 

Ability Systems 


Inquiry 713. 


FREE TECHNICAL REPORT! 

Just request into about Ihe: 

“CAD/CAM Developer's Kif' Series 

C Libraries lor CAD/CAM. Engineering and GIS Applications 
650 + routines tor DXF inpuWuulput, graphical display, linef 
arcfliiipsa'NuRB spline censtructlarvediting, and much more 
than can be described hem. 

Phone of FAX (617) 899-4350 for more information. 

Building Bloch Software, Inc. 

371 Moody Street, Wallham, MA 02154 

Inquiry 714. 


GREAT NEWS AutoCAD USERS 

KfS Scaling “The Problem Solver" makes Rll 
scaling easy. Create R11 Dimstyles "On The Fly" with 
KIS DIM Module Icons. KIS Scaling, REAL control of 
text, arrows & LTScals for RfO or Rtl. AutoOwgloaid lels 
you load drawings with pepdown menu. New EXTEND- 
TRIM.LSP—Tutorial + AiftaStzing + Autosave. Mulli- 
seale dwgs are easy, so Is ordering 900-S33-4647 ONLY 
S249. 

KIS SOFTWARE, INC. 

Box 663, PearSsburg, VA 24134 


Inquiry 715. 


CD-ROM 


''Programmer Fresh” Shareware available now, 
Newest programs and latest updates. Quarterly 
update 1/1/92. Also, Islo/Tech Select Shareware 
CD ROM with over 40C MB of IBM. Amiga, and 
Mac shareware and graphics, IBM files updated 
to 1/1/92. BBS Kit available 


. . _ _ _ P0 Bm 431. Excision MN 55331 

islo T 6 cn Inc. 1 -^ 7229724312 ^ 34 -^^^ 

612I934-2B24 fto] 


Inquiry 716. 


FACE THE FACTS! 

QU&tiKVT Pie Advantages pi Ike New and Impimed 
WayiSia World PaetltoDh 1SJ1 

Calc, this is Waste's ttglwl quaky rebate at Sic wrl« facUwoi or CD RDM 
It jiqpJs our lij^esl jlanc ='ss to najis anc Che njE cu-raT! irlnmalier n both 
ted md oaatBse or 5 Ptesdsfesrio™i& Dna CD ROM ai» ontero ox fefftere 
id’H.V 3 SdtMie ir-n is iraatoi to ttinUrisais behest WunUifS on al itofm 
no and ompafiie «n al spaaKiEBi and {Hatea programs ftseMe rnmetteEly 
to Ihe MauiUBSi: sru IBM PD x cunoatentt and cones >HH -our stoidaid 60 d* 
rren^-baar ^ErartEE Sup^sted -cai puce i: S129DC > Order now tor mu wry 
jp«iai irmntuavr rftor price of oohr wsCht 

WAYZATA TECHNOLOGY INC. 

Peel Oriice Bw B07. Grand Rapids MimiKola &S7-44 
Tel: BOQ-735-7321 _ [21^ 32fi-tM7 fa: (21ft) 326-D5SB 

Inquiry 717. 


COMMUNICATIONS 


SDLC, HDLC AND X.25 SUPPORT 

Use Sangome hardware and software to provide 
cost effective, robust and easy-to-use SDLC, HDLC 
and X.25 links from MS-DOS, UNIX, PC-MOS, etc. 

All real lime communication functions performed 
by intelligent co-processor card. 

Full function SNA emulation packages also 
available. 

Sangoma Technologies Inc. 

{416) 474-1990 1-800-388-2475 


INSURES YOUR COMPUTER 

SAFE WARE Computerawners coverage provides 
replacement of hardware, media and purchased 
software. As little as $49 a year covers accidents, 
theft, power surges and more. One call does It all. 
Call 8 am-iG pm ET, (Sat, 9 to 5) 

TOLL FREE t- 800 - 848-3469 

(Local 614-262 055 S) 

SAFEWAFlE t The Insurance Agency Inc. 
inquiry 719. 


CROSS ASSEMBLERS 


CROSS ASSEMBLERS 

Universal Linker, Librarian 
Targets for 42 Microprocessors 

Hosts: MS-DOS, UNIX, VAX VMS 

ENERTEC, INC. 

BOX 1312, 811 W. Fifth SL 

Lanadale, PA 19446 

Tel: 215*362-0966 Fax: 215-362-2404 


Inquiry 720. 


CROSS ASSEMBLERS/SIMULATORS 

New unique fullrtunciim simulators Tor the B096 and 
80C196 coni ratters, featuring ALL MODES of interrupts-, 
plus the HSI, HSG. and A/D functions. 

We also support the S 046 W 9 . 8060 / 85 , 805 t/ 52 r and Z 80 
coritroJEere with excellent, reasonably priced Cross 
Assemblers and Simulators. 

Lear Com Company 

2440 Kipling St., Sta. 2 D 6 LakswOOd, CO 8 C 215 

(303) 232-2226 FAX, (303) 232-8721 

Inquiry 721. 


CROSS DISASSEMBLERS 


PROFESSIONAL DEVELOPMENT SOFTWARE 

ASSEMBLERS/DISASSEMBLERS 

80S1, 8048, 8096, 8060/85, Z80/180, 
Z8000, SPARC, 6600, 6809, 68HC11, 680X0, 
6502/C02, 6301,9900 

COMPLETE, OPTIMISED DEVELOPMENT TOOL SETS 
FOH THE ENGINEERING PROFESSIONAL 

CALL (408) 773-8465 


Inquiry 722 . 


DATA ANALYSIS 


FORECASTING 

SALES • INVENTORIES • BUYING 

• OynaMind 1 " Neural Netogrli Software 

• Developed with Intel * PC Qasetf 

* Finds patterns in large amounts of ctata 
* Menus, manual lull-color graphic interface 

• Processes data Iram spreadsheets 


FREE Brochure: 303/442-3539 

Inquiry 723. 


DATA RECOVERY 


Lst yr dta? 

We can find it. 

• 95 % success rate * Fast turn around 
* Priority service available • Clean room 
* Servicing Novell, DOS, Macintosh, SyQuest 
and removable media, Unix, Xenix, OS/2, 
Banyan Vines, Bernoulli, Sun and more! 

ONTRACK DATA RECOVERY, INC. 

6321 Bury Drive, Eden Prairie , MN 55346 

1-800-872-2599 * 612-937-516i 

Inquiry 724, 
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Inquiry 718, 






























































THE BUYER’S MART 


DATA RECOVERY 


Now we’re 
ONTRACK in 
London Too. 

ONTRACK DATA RECOVERY 
EUROPE, LTD. 

Sun# time. 34 £dtn St, ffwiustcvi mm Tto* Sarny KTt JFfil UK 

0400-24-39-96 * 44^81 -549-3444 

Inquiry 725. 

DATA/DISK CONVERSION 


INCOMPATIBLE COMPUTERS? 

We transfer files between Incompatible computers, 
dedicated word processors and 9irack <apa Thousands 
of formats are supported, Including cartridge tapes. 
We're committed to customer satisfaction and quality 
conversions at affordable prices. Call tor a Tree quote 
todayl 

* 24-hour turnaround available * 

Disk Interchange Service Company 

2 Park Drive - WaBiiord, MA 01SS6 - (SOB) 692-0050 

Inquiry 726, 

Quality Conversions 

Tape — Cartridge 

Disk — Scan 

Lowest Price 

Call... 1ST Run Computer Services Inc, 

(800) 833-2207 («n»ida ny> 

(212) 779-0800 (k,NY> 

Inquiry 727 

THE #1 CHOICE 

in disk & tape conversion 

tor many loading corporal Ions, government agencies, 
law firms, and companies in ovary Industry—world-wide. 

Free test * Satisfaction guaranteed 

Graphics Unlimited Inc. 

3000 Second St. North, Minneapolis, MN 55411 

(61 2) 666-7571 FAX: (612) 533-8763 

1-BOO-745-7571 

Inquiry 728. 

QUALITY CONVERSIONS 

to or toom vlrlunltv 

ANY TAPE OR DISK FORMAT! 

Horae Date Sendees converts and translates dale todrom 
9-THACK TAPE, 34W, 8WM * W" CARTRIDGES AND 
ALL SIZES a DENSITIES OF DISKETTES. 

TH(HIsands of termais supported jndurhig EBCCHa ASCII, 
databases, dedicated and PC ward processors and typesetters. 

Call 1-800-677-8885 

Hours fJ:0D AM lo 5:30 PM Eastern Time 

917 Main Steel, Third Floor, Cincinnati OH 45202 

Inquiry 729. 

IBM PC *TO* HP FILE COPY 

FASTER EASIER TO USE 

Update version uses windows: Call tor free demo! IBM 

PC <lo> HP File Copy allows IBM PCs, PS/2, 
compatibles to interchange files wiih Hewlett- 
Packard Series 70, 60. 200, 300, 1000, 9000s. 

Oswego Software 

Box 310 70H/554-3&67 

Oswego, IL 60543 FAX 708^554-3573 


Inquiry 730. 
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DATA/DISK CONVERSION 


CONVERSION SERVICES 

Convert any 9-track magnetic tape to or from over 
3000 formats including 3W t 5Vi" 8" disk formats & 
word processors. PisMo-disk conversions also 
available. Call for more into. Introducing OCR Scan¬ 
ning Services. 

Pivar Computing Services, Inc. 

165 Arlington Hgts Rd.. Dept #B 
Buffalo Grove, 1L 60089 (800) Co overt 


DISK DRIVES 


IBM PS/2 HARD DRIVES 


30MB MOD SOL 30-2 flfl S350 

30MB MOD 504 553* *50 

60MB MOD 50Z, &5SX, 70 696 

t20M& MOD 5Q2, 55 SX, 70 TBS 


New, genuine 0ig Blue Product with 1 yr. Warranty. 
Call for Model 60/30 drives. Terms; COD/MCA/iaa 

COMPUTER TECHNIQUES 

Merritt Island, FL 32953-3404 

Phone/Fax (407) 453-B783 


Inquiry 731. 


DSP DEVELOPMENT 


Digital Signal Processing 

* TMS32OC30 and TM5320C25 proctor boards with 
up to 6Mbyte fast SRAM 

* Analog interface pnodulw, duet channel le^it resolu¬ 
tion. up to 4t>0KHz sample rate. 

■ C compilers, Assambier/Linkars, Simulators. 

■ Data acquisition and analysis software, 

* Filter design software. 

Bridgenorth Signal Processing Inc. 

P.O. Box 469 Tel: (604) 536-0003 

Cusler. WA 9B24CI FA*: 53S-0Q73 


Inquiry 732. 


EDUCATION 


B.S. S M S. In COMPUTER SCIENCE 

Trie American Instil ule for Computer Sciences oilers an in- 
depth correspondence program lo earn your Bachelor ot 
Science and Master oJ Sc iento degrees in Computer Science 
at home. B.S. subjects covered ere MS-DOS, BASIC. 
PASCAL, G, Data File Processing, Data Slfuctures &. 
Operating systems M.S program Includes Subjects in Soft¬ 
ware Engineering and Artificial Intelligence 

AMERICAN INST, for COMPUTER SCIENCES 

2101 -BY Magnolia Ave. South, Ste. 200, Birmingham. AL 05205 

800-767-2427 205-323-6191 


FINANCIAL SOFTWARE 


BrainMaker: 

"The most fascinating computer soft¬ 
ware I’ve ever seen, . , team about this 
Stuff "Jofo/i Dvorak, PC Mag. Predicts stocks, 
bonds, sales, Inventories. Comprehensive 
manual. Menus, 12,000 sold. PC or Mac. 
Still only $195! 

Free Flyer 800/284-8112,916/477-7481 
California Scientific Software 

Inquiry 735. 


FLOW CHARTS 


New Windows 3.0 Diagramming Tool 

ADS Diagrammer ts a genera! purpose diagramming 
tool which can be used lo create flow charts, block 
diagrams, structure charts, DFDs, and more. Customize 
for your type of diagram by adding your own symbols 
and line terminators to the existing libraries, Drew sym¬ 
bols within symbols. Link Objects. Manipulate curves 
directly. Call for free trial disk. 

$250 Atlantic Design Systems 

Phone: (600) 745^6095 or (603) 524-2943 
Fair; (603) 524-3657 

Inquiry 736. 



Inquiry 737 


WINDOWS FLOWCHARTER $129 

RFFlow 2.0 la a professional drawing tool for 
flowcharts a erg charts. Requires Microsoft Win¬ 
dows 3.0,100 shapes auto adjust In size. Diagonal 
lines and curves. Auto fine routing and re-routing. 
Click on a shape to bring up a sub-chart. Move 
charts to other apps. via the Clipboard. Cali tor free 
trial disk. 

RFF ELECTRONICS 

1953 Banyan Court, Loveland. CD BO530 

Phone: (303) 663-5767 FAX: (303) 669-4699 


ENTERTAINMENT 

1 

FONT 



Go, NEMESIS, Go 

Co - a Tan game. Sc appealing , i! has endured 4.000 
years So useful, governments study 1 1, 

NEMESfS Go Junior enlices novices of any age, 
NEMESIS Go Master Deluxe satiates the addicted. 
Windows, Macintosh and DOS versions available. 
Chaos Manor User's Choice Award (BYTE/1990) 

Toyogo, Inc, (800) 869-6469 

PO Box 25460-Y, Honolulu, HI 96825-0460 

(808) 396-5526 fax: (808) 396-4126 


Meet our NEW “FASE" in the crowd 

* Fonts qn-thfl-lty Tor WpnjfVtoGl 5.05,1 - ScalaNe * Inrtlnile font ef¬ 
fects * WYSIWYG prevlewter - supports mosl printers* board * 15D 
tents library • network vwbjm avertible * basic package includes 35 
Type 1 tents - N&wFjjm V30 Introductory oiler $79 empires 
13131701 (Reg. 

"[NewFase] does what the best software uttas are supposed 
to do: save you lime and money, and make your work look 
good'" Karl Signed, Capital PC Marti tor, T1/9Q 

MicroPress 

41 Witherspoon Sl„ Princeton, NJ 0B542 

TE L tD6-921 -0255 FAX 90B-821 -5339 

Inquiry 733. 

Inquiry 733. 

FAULT TOLERANCE 


HARD DRIVE REPAIR 



No*stop Network 

No'stop Network, the only Level 3 Fault Tolerant 
software product lhat allows MIRRORED 
SERVERS and CONTINUOUS PROCESSING in 
any PC/LAN. Supports Novell. Microsoft, IBM, 
Banyan, etc. Any server environment—DOS, OS/2 , 
Unix, Wang, DEC. etc. 

Nonstop Networks Limited 

20 Waterside. New York, NY 10010 

212 481-8486 


HARD DRIVE REPAIR 

ALSO 

DATA RECOVERY 

FAST TURN!! CALL FOR DETAILS 

H&W micro labs, inc. 

520-C Forest Parkway, Forest Park, GA 30050 

404-366-1600 Fax: 404-366-0040 

Inquiry 734, 

Inquiry 739. 


































































HARD DRIVE REPAIR 


HARDWARE 


LANS 


CAPACITY MFM/RLU'ESBUECSMDE 


lest A 
Evaluation 
10-29Wb 
30-39 
4049 
50-ea 
66-120 
121-160 
161-350 
351-7DD 


115 

75 

65 

105 

140 

175 

205 

259 


LOWEST 
DISC DRIVE 
REPAIR 
PRICES 

Jb racHwouiQjn. imc. 

SIDS Maureen Lane 
Moorpark. CA 93021 


FAX; (00 5) 529-7712 


Inquiry 740. 


Inquiry 741. 


386SX, 20MHZ, 1MB, 2FL, 60MB - $990 

MACINTOSH, IBM, AST, EPSON, ALT IMA, 
NEC, SHARP, HP. HOUSTON 
INSTRUMENTS, ROLAND, 3M 

Call UCC 

213-921-8900 Fax 213-802-0831 

13736 Artesia Blvd. ISC, Cerritos, CA 90701 
INTERNATIONAL ORDERS WELCOME 


Inquiry 746, 


The $25 Network 

Tty the 1st truly low-cost LAN 

* Conned 2 or 3 PCs, NTs, ATs 

* Uses serial ports and 5-wire cable 

* Hurts aJ H5K Caud 

* Runs in background, totally transparent 

* Shane any device, eny lite. arty lime 

* Needs only 1*K (X RAM 

Skeptical? We make believers! 

Information Modes 

RO. Drawer F, Denton, TX 76202 

617-337-3339 Orders 300-623-7992 


Inquiry 752. 


HARD DRIVES 

1 i 

HARDWARE/COMPUTERS 

1 1 

LANS/SOFTWARE 




MONSTER DRIVE SALE™ 

PU External SCSI Hard Drives for PC, Mac, NeXT 

Thfte top-rated dines are mamiftaiuea tn Fstotaal Larm, he (FIJI 

Fixed Removable 

W mg Cvnor <Mn) «333 U mg 5y0u»l 59W3 

2» mg Irnv (**ni| mtt GS m® SyOt^sl T9a5? 

3Sf> mg IWanRumsr y 1757£C 71 mg Sony FtaplBal 551B3 

535 mg Whnftnnrer ll 25241* CD-ROM 6*353 

PC SCSI Cards & Adapters Mu Lid $ Krt* DpKaiS Cal 

ISA ttrtkSCSl (DOS! WM3 0S6. KmA. Unite QdttSCSl 195163 

Paratel to SCSI Abater ir«S PSC MCA SCSI 220.63 

CONCORD MFG & MAGIC 

''Axs&Fax: (503} 645-Q3Z4 RO Bom I®, Beaverton, OR 97C75-0190 
Sloped fajfi Emremy V n ISA JaJe.Ui't 


NEW! 20MHz m bit FORTH Single Board 
Controller with 8ch 10-bit A/D ; 3ch S-bit D/A 

rosifl2fl FORTH CONTROLLEfl AND QHMDGGER - 4'x F boat! uses Hfecti 
IBM HBi533 CUDS uP Screams atone at 3MPS. btfl runs an only 3Qmi 
On-baed hiptotowl easy FORTH fonguige and assembte—no need tor 
si-qkiM enuJflnnl Dp Ip 512k NVRAM. 45k PROM Absch teytoato. tod. UC 
pertfierate. htemjpts. riMhiasteig. wartofl timer, adttt 33 iX). 7 x RS-232. 
HBv 3Q0*A tfam-togrpn/ Free rady-mate stfrwart SWutHtai. Pioflfam with 

PC Use tor machine control. dato-tofflng, hSMetion. robotics, remote momtoi- 
1 . 10 . etc 4299 (755). SKATER PACK U$A. 

CALL HOW FOR DETAilS! Sate-or-niim 

Saelig Company tat: msi 425-3153 

European Technotogy tax: (7161 425-3835 


NetRunner 

Remote Control Program for just $19.95 

■ Control r&moie computer across or LAN ■ Ryn- 

ning on NelSIOS, Novell, RS-232 and Modem * Key¬ 
board locking * Remote execution * File Iransler. 
$1995 per user, 924,95 slarter kll, S99.95 unlimited. 

• Network Operating System available tor $39.95, with 
Fifa/Record locking, Printer Spooling, Feer-lfrpeer. 

Crystal Computing Corporation 

3140 De La Cruz Blvd. Suite 200, Santa Clara, GA 95054 

Ifel (400) 748-0125 (000) 726-6209 Fox (408] 748-0879 


inquiry 747. 


Inquiry 753. 


HARDWARE 


LAPTOP COMPUTERS 


AMI/MYLEX MOTHERBOARDS 


3SB 

33MHz, 64k. IDE, ZSPAPP 

$ B95 

386SX 

20MHz. IDE, 2SP&PP 

349 

486 

33MHz. 64k Cache (baby) ISA 

1259 

486 

33MHz. 128k r EISA 

1685 

GXE 020 e 

EISATIGA Graphics Adapter 

1379 

DCE 37B 

ElSA/SCBl Adapter 

695 

LNE 390 

Network Interiace for EISA 32-Bit 

S tew FwctQty S*™ip* 

325 


EXALINX, Inc. 



BeauliFul Buffalo, New 'ftlrk USA 

(300) 992-5469 _ RAX (716) 332-9650 


Inquiry 742. 


SC/FOX™ EMBEDDED COMPUTERS 

PC PWBlIeJ Ccpmcesaqr Plug-In Boards: 15 HIPS avg 50 MIPS 
buret using the SC 32 32-hit CPU or the 16-tat Hams HTX 2000* 
VUE llaalar/Slaw System Controller SBC: 13 MIPS 3^ 70 MIPS 
buret, uses RTX 2000 cpu, SCSI. 2 am l ptr pons, to 64 OK bytes 
Stand-Alone Single Board Computers: IB MIPS B0 MIPS burst, 
3U or 100x100mm Eunocard-siw using eilher 5C32 or RTX HXJQ 
Ideal tar embedded teal-ilme control, data acqursiltm. robotics, and 
signal processing. OEM salterere development system included. 

SILICON COMPOSERS INC {415} 322-3763 

203 California Avenue. Palo Alto, CA 94306 


Inquiry 748. 


save! LAPTOPS* NOTEBOOKS save t 


TOSHIBA • EVEREX • ZENITH ■ AT 6 T • TAN DON 
AST • SHARP • DON DWELL * ALR * L16 REX 
PANASONIC ■ AUIMA ■ LEADING EDGE 
RACKARD SELL • SAMSUNG * NEC - T! < COMPAQ 

* We ALSO carry accessories and software ■ 

Computer Options Unlimited 

12 Maiden Lane, Bound Brook. NJ 0SS05 

CALL: (300) 424-7673 Need Help?: 908-469-7959 
9-9 M-F 9-5 Sal. 6 days Worldwide Sales 


Inquiry 754. 


DOS & WINDOWS PROBLEMS 

can be resolved with an Award BIOS ROM 
Upgrade. Windows 3.0 and DOS 5.0 support. 
Add IDE drives, 3Vfc" 1.44Mb floppies, more. 
Call for our FREE Catalog. 

KOMPUTERWERK, INC. 

851 Parkview Blvd., Pittsburgh, PA 15215 
ORDERS 800 423-3400 fort (4i2) tss- cas* Fax(4i2) 7B2-5017 

Inquiry 743. 


MAINFRAME POWER 

Microcomputer Price! 

• Mu Hi-Task * Unlimited Users" 

- REAL DOS • Ethernet Compatible 

ONLY. . .$995<>a whit ^ 0 „ 

• Ns» IjsIM MEG HD pngx) tplacts vs C drhie 

• Complete setup wtfti utilities DOS & DOS Mbs, menu & system manual 

• Can bool regular single user DOS also 

OCTOPUS SYSTEMS Inc. 

"Mar** DOS arms ta wrv* ywj" 

404-448-4980 FAX: 404-446-5032 


inquiry 744. 


PRE-OWNED ELECTRONICS, INC. 

THE Independent Provider, serving the Dealer, 
Professional, Corporate, Government, and 
Educational Buyer since 1985. 

APPLE® II 6 MACINTOSH® 
SYSTEMS < PARTS • EXCHANGE REPAIRS 

Cali for a Catalog ... 800 - 274-5343 

JntT: 617-275-4600 • Fax: 617-275-4646 

205 BURLINGTON ROAD * BEDFORD, IVIA 01730 

Inquiry 745. 


SDK-386** 

"3HE a a Uadamark of Inlet Corpomlioci. Used by pBrmi&swn. 

BRAND NEW AND AVAILABLE ONLY FROM UHOA, 
INC along with (tie U ROA SDK-85 and SDK-86 educa¬ 
tion^ trainers and microprocessor development systems. 
The URDA SDK-51 will be available next year. Other 8 

16 and 32 bit systems are available. 

Phone UR DA, Inc. 

1-800-338-0517 or 412-683-8732 


IBM CONVERTIBLE 

MEMORY-12BK S79 256K £225 3B4K $295 

MODEMS-Stendard $75 Enhanpad $175 

CRT ADAPTER-rof monitors £99 

SEHIAUPARALLEL ADARTER-$120 

MON (TORS—Monochrome $115 Odor $249 

COMPACT Carrying Case $39 

ENHANCED LCD-S7& HATTERY -$B9 

HARD DRIVES-20 Mefl-$495 49 Meg-$695 

MORE ACCESSORIES AVAILABLE 

COMPUTER RESET 

P O. Box 4&1782, Garland, TX 75946 

Phono (214> 276-6072 BBS & FAX (214) 272-7920 

Inquiry 749. 

Inquiry 755, 

LAN ALTERNATIVE 


LAPTOP PERIPHERALS 



BYTEPRINT • BYTE WAY • BYTELINK 

Pnotec Microsystems' affordable, reliable, and 
powerful LAN alternatives let you Share peripherals 
and data across multiple platforms or between PCs. 

SIMPLY ■ EFFORTLESSLY - QUICKLY 

Protec Microsytems Inc. 

1-800-363-8156 

Fax: (514) 694-6973 


LAPTOP POWER ADAPTERS 

AC end DC input 

TOSHIBA INTERNAL CAROS 

Faxmodems: 960<V2400bps, software, acoustic port 
Modems, exp 2400 bps, acoustic or serial port Modem, 
dedicated: 2400 bp 0 (notebooks, T31A320aSX> serial 10 
cards: HS232, RS422, SCSI, HPiL, Oarcode 

Contact us for more information: 

PRODUCT R&D Corporation {Calif.) 
805/546-9713 Fax 805/546-9716 

Inquiry 750. 

Inquiry 756, 

LANS 


PRINTER UTILITY 



FREELAN 

Complete LAN solulion at LAN CARD price 

► 2 user Elhernel Starter kit for $229, Including: * Two-B-bH 
Bhemal cards (wftfrivBis)»TVro lEMminakys and one 15' cebte 

* Network Operating System tor Iwo users. File sharing. 
Printer scaring. ► £ user Arcnet Starter Kit tor $159 

• Additional user: Ethernet $119, Arcnet $S4, * LAN cards 
and NOS separately svailetote 

Crystal Computing Corporation 

3143 Da La Cruz Blvd. Suite 200, Santa Clara. CA 95054 

Tel (408) 748-0125 (800) 726-0209 Fax (408) 748-0879 


NO MORE PAPER SWAPPING 

Merge lent and PCX files for output on a HP LaserJet or com¬ 
patible with Farm Printer LG. Run Irbm DOS Of integrate In¬ 
to your app. Preload images in fffinler memory for increased 
throughput. Include Code 39 bar codes using escape se¬ 
quences in Ihe text file. Create the PCX (iJes with tha editor 
at your choice. Fully configurable. EXE $79.00, With source 
code (M5-C 6 MA£M) $10900 

TLC TECHNOLOGY 

1831 Wells Branch PSty, suite 222. Austin. TX 7872S 
(512) 795-3403 

Inquiry 751, 

Inquiry 757. 
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THE BUYER’S MART 


PRODUCT MANAGEMENT 


ROM BIOS UPGRADES 


SERVER MIRRORING 




Keep "Rack of Bug Reports 

New tool gives instant access to information about pend¬ 
ing bug reportsfeuggesthons pn the products you main- 
lain or support. Eases planning of new releases. No 
mere paperwork, test reports or hunting ter customers' 
example files. Multiple users (development, marketing. 
QA) can Independently categorize, prioritize, and re¬ 
arrange records. KeyTrack $495 

C Street Sail ware 

(805) 485-7807 - (BOO) 350-8649 * Fax (805) 483-7009 
3L Lid (UK) +44 506 41 59 59 Fai +44 500 41 59 44 


AMI, PHOENIX & MR BIOS 

Upgrade your IBM PC, XT AT or compatible. Also 386SX 
a 386 versions, Supports 3 usernletined hard drives. 
191/102 KB, 360. 720,1.2 & 1,44 floppies, setup In ROM. 
All Video, Windows 30 Diagnostic in ROM AMI 286 & 
338 versions only, CALL- New version |usl came In. 

Advanced Software 

A'h Marlboro Road Suite 2H, Derry NH 03038 

800-835-2467 603-432-1532 

Fax: 603-890-1185 


No*stop Network 

No'stop Network, the only Level 3 Fault Tolerant 
and Backup software that allows MIRRORED 
SERVERS and CONTINUOUS PROCESSING in 
any PC/LAM. Supports Novell, Microsoft. ISM, Ban¬ 
yan, ate. Any server environment—DOS, OS/2, 
Unix, Wang, DEC. etc. 

NONSTOP NETWORKS LIMITED 

20 Waterside, New York, NY 10010 

212-481-8488 


Inquiry 758- 

Inquiry 764. 

Inquiry 769. 

PROGRAMMERS TOOLS 


SECURITY 


SHAREWARE 




YOUR SALES MESSAGE 

about the special computer product or service 
that you provide belongs in print. 

THE BUYER’S MART 

can help you reach computer professionals and 
produce valuable inquiries for your cortipanyl 
Call Joseph Mabe for more information 

603-924-2656 

or 

Fax: 603-924-2683 


FIGHT PIRACY! 

Since 19B6, companies wcwldwrda haw bean ctiooelrig Az-tech- 

**cur*y products ir you demand in* rironpsn pNtwaiEm Bylaws. 

why not choose one- of the&o "proven loaders" 

- EVEfiLOCK Copy Prelection 

■ EYERTRAK. Software Security 

■ EVERKEY LI "The Lock" 

For IBM and Compatibles. 30 day money back guarantee. Free into 
and damp, disk available. 

Az-Tech Software, Inc. 

201 East Franklin, Richmond, MO 640&& 

(800) 227-0844 Fax: Jail] m-asss 


Latest Software Versionsl Feature of Month: 
"Sure Rick Lotto" program. 

Catalog avails bie. 

Special premium offer with all purchases. 
Only Quality Products, 

, _ . . TO Bw «t, EkiIbIoi; MN 55331 

Is 0 Tech I 1 C 

61^31-3624 tm 

Inquiry 759. 

Inquiry 765. 

Inquiry 770. 


C and C+ + DOCUMENTATION TOOLS 

* C-CALL ($59} Graphic-)™® of eall&ffcaJtod hierarchy 

* C-CMT {£59) Create. Insert, update comment-blocks lor 
each function, listing funclrons and Identifiers used. 

* C-METR1C (S4&| Path complexity, linestetmtateomirente. 

* C-LIST )£s9) List, acliorHJiagram, teformal programs. 

* C-HEF (148} Localfalobal/parameter crosg-rafarence. 

* SPECIAL ($189| All 5 as DOSlOSS "ODOC” program. 

SOFTWARE BLACKSMITHS INC. 

6064 Si. iw*s way. Mhwlssauga, QNT Canada L5W 4M1 

(416) 858 4466 


Inquiry 760. 


DONT DEVELOP NETWORK APPLICATIONS 

wllhaal HPPC. a jmtfrrwl iflbisry Sub-mrim* package IhaJl tiflndle& afl 
rn details d NelBiQS or IPX programming' NPPC sapporis high-level 
(Kflfljuin commmt*tata?n&4Mhe messam level lor bk server/ciient and 
j»er-te-iMer motels. If you ars using C or Assembler. KPPC allies 
you la write a single application that runs an BOTH IPX AND NetBIOS 
without any modifications HPPC is compatrMe wilh any Hue NetBIOS 
emulate* therefore applications written wMh NPPC wi wort wflh most 
LANs In the martciplace We oiler i 30 day money back guarantee. 
HPPC tor IPX Or NdBiQS; S195.W wllh source: 5395.0D 

SOFTWAREHOUSE CORPORATION 

326 State Street. Loa Altaa. CA 94022 

_ (4IS) 8411-0203 FAX; <415) 949-QgflS 

Inquiry 761. 


PUBLIC DOMAIN 


$1.00 PER DISK 

NO MINIMUM ORDER! 

Free Catalog of 700+ Programs 
Many Unique, Hard to Find Titles. 

(Watch For Our On^Unu BBS -Coming SqopI) 

Northern Micro Systems 

16 Main St- Atisarokse, Ml 59001 

_ (406) 328-4343 _ 

Inquiry 762. 


FREE CATALOG 

FOR IBM PD AND SHAREWARE 

SELECTED PROGRAMS 
LATEST VERSIONS 
Low as $1.50 

SOFTSHOPPE, INC. 

TEL: BOO-6 2 9-2376 * 319-761-7636 
FAX; 313-761-7639 

RO. Box 3676, ANN ARBOR, Ml 48106 

Inquiry 763, 

350 BYTE* MARCH 1992 


THE ULTIMATE COPY PROTECTION 

* Completely Menu Driven Oirife Simply 

* Daleats all HarttwarafSortware Copiers The Best 

* No Source Code Changes Htoys 7d 

* Multiple Layering Protect Your Valuable 

- Ng Damaged Media Software Investment 

* Full Hard Disk & LAM Support 

* Unflmilfld Metering, FHE£ Demo Disk 

STGPVIEW “ STOPCOPY PLUS'* (800) 879-2224 
001 COMPUTEH SYSTEMS, INC. (301) 171-1094 
14105 Heritage Lane, Silver Spring, MD 20906 
_ FAX: (301) 460-7545 _ 

Inquiry 766. 


Cop’s Copy Lock II 

The professional software protection with 
TRUE Machine Install. Option Board safe. 
Supports OS/2, Windows and Trace. 

LINK Computer 

Inti: +45 31232350 Fax +45 31236448 
US/CAN: 800-344-2545 Fax 408-923-7061 


FREE SOFTWARE lor IBM® *11 assid. PKGS. 

TRY US115/5.25" o f m.5" Disks Mil at aur best selling 
software - FREE. Choose Irom games, fonts utilities, 
business, educational, desktop publishing, jokw/tricks, Win¬ 
dows, clipart, religion. Pay only $5.00 shipping per package. 
Credit cards only. 

SMC SOFTWARE PUBLISHERS 
619 931-8111 

Inquiry 771, 


SOFTWARE/ACCOUNTING 


dBASE BUSINESS TOOLS 


• GENERAL LEDGER 

• ORDER ENTRY 

• JOB COSTING 

• BILL OF MATLS 

• PAYROLL 


- PUSCH GRDflNVNTGRY 

- ACCOUNTS RECVABLE 
■JOB ESTIMATING 

* SALES ANALYSIS 

* ACCOUNTS PAYABLE 


$99/3198 db + S&H 

dATAMAR SYSTEMS Cred. C&rd-Check-CGD 

8586 Miramar Place, San Diego, CA 92121 

(619) 452*0044 (800) 223-9963 


Inquiry 772. 


BIT-LOCK" SECURITY 

Piracy SURVIVAL & YEARS proves fitted ivansss gr 
powerful multilayered security, Rapid d e cr y p ti on 
algorithms. PARALLEL or SEHIAL part-transparent 
security device. Complemented by economica] KEY- 
LOK** and muttifeatured COMPU-LOCK* including 
countdown, timeout, date encryption, and mulllprodud 
pratedion, {Doa/UnixfMee), Also, access cgntrgt. 

MICROCOMPUTER APPLICATIONS 

3167 E, Otero Circle, Littleton. CO SOI22 

(303) 770-1917 


inquiry 767. 


HANDS OFF THE BOARD® 

1/2 SIZE SECURITY BOARD 

Stop floppy boot — Require password lo bool PC 
Real-time disk encrypt — prevent boot sector virus 
Prevent DOS FORMATfFDISK and low-level formats 
Set hard disk READ ONLY or turn ON/OFF 
Turn floppies, printers and COM porta ON/OFF 
IBM XT AT B us — DOS V3.0+ - S14&95 + I5.0C S/H 

SYSTEMS CONSULTING INC. 

PO BOX 111209, Pittsburgh, PA 1523& 

( 412 ) 781-5280 


Inquiry 768. 


MULTI CURRENCY ACCOUNTING 

■ Keep accounts In any currency 
Evaluate balances with 3 exchange rales 

■ Compute gam,toss on exchange 

■ Full-featured LAN G/L $199954 s<Lh 

■ Fully functional Demo $5 

■ VISAfMC 39 days money bach Dealers welcome 

vertech Inc. 

17 Gfi. Chavanne. CH-11&& Gland, Switzerland 

lei 011-4122-364-5+90 Fa* 011-4122-364.53-93 

BBS 011-4122-354-53-43 


Inquiry 773, 


SOFTWARE/BUSINESS 


DATA ENTRY SOFTWARE 

Full featured, he&ds-down data entry 
with two-pass verification, edit language, 
operator state, much morel Designed for 
the PS/2* , PC, XT, AT or compali&les. 

PCs from $395 LAN version available 

FREE 30 day trial 

Computer Keyes Tel: 2067776/6443 

21929 M akah Rd., Fax: 206/776-7210 

Woodway, WA 9B020 USA: 800/356-0203 



























































SOFTWARE/ENGINEERING 


SOFTWARE/GRAPHICS 


SOFTWARE/PACKAGING 


Filter Design Software 


• Design Passive LC Fibers New-FitTERMASTER-Passive filler 

• IP. HP. BP, and BS types design program synthesizes LC raac- 


• Elliptic. Butterworth 
Chebyshev, Bessel 

• Graphical Analysis 

• Interlace to SPICE 

intusoft 

The leade/ in low cost 
M featured CAE loots 


n user specifications 
Al conventional types and approxima¬ 
tions are supported along with 
graphical analysis of the filler 
characteristics Alleviates tedious and 
time consuming cookbook methods 

P. a Boot 710, San Pedro, CA 90733-0710 

(310) 833-0710 FAX (310) 833-9658 


Inquiry 774. 


MICROSTRESS CORPORATION 

Announcing MICROSAFE 20/30 Ref. 3.10 
Structural Analysis Program tor IBM PCs & compatibles. 
Number of nodes, elements & loading conditions limited by 
disk space & model bandwidth (11000 d.o.f.) Color graphics 
support on various display cards (EGA, VGA, VEGA, HEFF 
CULES etc.). 5350 SAFE ACAD (bi-directional AUTOCADO 
interface ver 9+) $110 SAFEUBs (Beam Elemeni Libraries 
tor steel, wood & concrete incl. complete AISC Database) 
$85. Does not incl. shipping 

P.O. BOX 3194, BELLEVUE, WA 98009 
TEL/FAX (206) 450-0316 


Inquiry 775. 


MIXED MODE SIMULATION 

TopSPICE/plus $159 
Upgrade to the power of true Analog/Digital/ 
Behavioral mixed-mode circuit simulation for PC. 
SPICE2g6/3 compatible. Built-in event-driven logic 
simulator. Behavioral modeling. Graphics 
postprocessor. FREE demo. 

PENZAR DEVELOPMENT 

P.O. Box 10350, Canoga Park, CA 91309 
(818) 594-0363 (800) 272-0674 Fax (818) 340-6316 

Inquiry 776. 


Worstcase Gets Even Better! 

ECA-2 Analog Circuit Simulator 

Offers the best Monte Carlo and Vtoret-Case Analyses 
TWICE the speed at HALF the cost! 

• Interactive/batch modes • Full Nonlinear Simulator 

• On line, Real Time Graphics • Multiple Plots 

• AC, DC, Transient, Fourier. Temperature 

Tatum Labs, Inc. 

RO. Box 1263 Ann Arbor, Ml 48106-1263 
_ ( 313 ) 663-8810 _ 


Inquiry 777. 


SOFTWARE/GEOLOGICAL 


FREE SOFTWARE CATALOG 

Over 160 earth science programs for the PC & Macintosh! 

• CIVIL ENGINEERING • MINING 

• BASE MAPPING • OIL & GAS 

• EXPLORATION • HYDROLOGY 

• SURVEYING • GIS 

• SURFACE MODELING • GEOPHYSICS 

RockWare SMS&Sf 

1303) 473-5645 • Fax (303) 4236171 • RoctfAX* (303) 423-7112 
*24-hr automated product riormalion line 


SOFTWARE/GRAPHICS 


NEW VERSION! 

TGL Professional v. 4.0 
The Ultimate CAD/CAM/CAE Graphics Engine” 

TGL the most complete tootoox of 2D & 30 geometric routines avaiaHe 
today! Now over 600 routines n eluding NURBS. DXF. Graphcs, Surfacing. 
Hidden Line. Votomes. Areas, Transforms. Ptaspocbves. Polygon (WUnion/ 
Dirt). CNpping, Tangents and more With full source. 30 day guarantee 
S50Q00 S&H Ind. Foreign S535.00US S&H via Ind’i Air Post md. Use VKA 
or MasterCard A technical paper on TGL is avatafote upon request 

Disk Software Inc. 

2116 E. Arapaho Rd., Suite 487, Richardson. TX USA 75081 
Phone: 214-423-7288 - 800-635-7760 - FAX: 214-423-7288 



RAINDROP™ 

FAST, compact PrtScrn Utility for end users AND 
developers Hardcopy as fast as 10 secs Average binary 
size - 6 kbyte 14 video graphic standards. Scale, rotate, 
colorize and more. 'CALL' from user-written programs 
Complete 9- & 24-pin dot-matrix, inkjet, and laserjet 
library $44.95+$3 s/h. 

ECLECTIC SYSTEMS 

8106 St David Ct„ Springfield. VA 22153 

(703) 440-0064 Fax (703) 455-8965 

Inquiry 779. 

Z-PHIGS Windows 

The Standard 3D-Graphics Development System 

Use the power of the most sophisttealed 3D-graphics system 
available today. A powerful library with 2D/3D functions saves 
you years of development time in the fields of CAD, 
Multimedia etc Spectacular rendering features like Phong 
shading, light effects, material definitions, texture-mapping 
and much more makes it simple and quick to create im¬ 
pressive realistic images 

WISE Software 

Seelandstr 3, D-2400 Lubeck 14, Germany 

Tef {+ 49)-451-3909-413 Fax: ( + 49)-451-3909-499 

Inquiry 780. 

SOFTWARE/LANGUAGES 


IntegrAda 

Standard Air Force PC Ada Compilers & environ¬ 
ments for MS-DOS and UNIX. Integrated program¬ 
ming systems include validated Ada compilers, 
language sensitive editors, complete libraries and 
other Ada programming tools. FREE demo. 

AETECH , Inc. From $395 

380 Stevens Ave., Ste. 212 Sot ana Beach, CA 92075 

(619) 755-1277 Fax: (619) 755-7540 

Inquiry 781. 

SOFTWARE/MATHEMATICS 


Mathematical Modeling On Your PC 
Science Engineering Business 

• Faster, Easier, more Powerful than other methods 

• Nonlinear Algebraic and Differential Systems 

• Solve For Any Parameter Values • No Programming 

• Complex • Vactors • Natural Mathematics Editor 

• Simulation • Optimization • Graphics 

New Chico Solver 2.3 (916) 342-3279 Only $399 

Full refund for 30 days if not satisfied. VISA/MC/PO# 
Chico Software Company P0 Box 5174. Cttco. CA 95927 

Inquiry 782. 

OPERATIONS RESEARCH ® $149 
for your IBM or Compatible 

LP88—Linear programs up to 3000 roes by 15000 columns 

BLP88—Bounoeo LPs up to 2500 roes by 12500 cotomns. 

MIL P88—Mixed integer ‘mearr programs up to BOO by 4000 

TSA88—Transportation problems up to 1200 sources/sinks. 

NLP88—NonSnear programs up to 800 by 4000 

TPR088—Shortest pain and 1 welling salesman problems 

Student/Demo Package-Reduced capacity versions tor students Manual 
on diskette No site license required 

Turbo Pascal Units-Compiled 0R/MS procedures tor developers 
Eastern Software Products, Inc. 

R 0 Box 15326 Alexandria VA 22309 (703) 3607600 , Fax (703) 3607654 

Inquiry 783. 

MATHEMATICIANS—ENGINEERS 

Have you ever seen functions of a complex 
variable? Would you like to really understand 
differential operators like div, grad and curl? How 
about a peek into the fourth dimension? Call or 
write for information on our latest PC and Macin¬ 
tosh software. 

Lascaux Graphics 

7801 N Calls Sin Envidia, Tucson. AZ 85718 

(602) 544-4229 — 1-800-338-0993 


Inquiry 778. 


FREE SOFTWARE 
PACKAGING CATALOG 

Everything you will need to Package, Distnbule, and Ship Ybur 
Software!! From manuals and binders to mailers and shippers 


LABELS • LABELS * LABELS 

For your diskettes, plain or custom printed, 
dot matrix or laser printers free samples 

...FREE CATALOG... 

Hlce & Associates 

8586 Monticello Dr., West Chester. OH 45069 

Phone/Fax 513-777-8586 


Inquiry 784. 


SOFTWARE/SCIENTIFIC 


MATFOR 

BEST VALUE FOR NUMERICAL COMPUTING 

An interpreter with a comprehensive set of functions for 
Applied Mathematics, Engineering Analysis, Statistics, and 
Graphics. IEEE Software says that there is clearly signifi¬ 
cant scientific work embodied in the interpreter—the program 
is no lightweight.' Use it risk-free under 30-day unconditional 
guarantee Lowest priced mathematical toofbox. From $150. 
Protected Mode versions also available. 

Computational Engineering Associates 

3525 Del Mar Heights Road, Suite 183. San Diego CA 92130 

_ ( 619 ) 259-8863 _ 

Inquiry 785. 


FREE CATALOG 

A great selection of scientific software products 
for plotting, non-linear curve fitting, chemical equi¬ 
librium, simulation, statistics, symbolic algebra, 
and more. Prices from $150. Call: 

1 - 801 - 943-0290 

MicroMath, Salt Lake City, UT 84121-0550 


Inquiry 786. 


VT e X: Scientific Desktop Publishing 

• Equations • Tables • Graphics • Scalable 
Fonts • Supports most printers • WYSIWYG 
previewer • Foreign Languages • Special 
Symbols • Font Effects • Indices • Only $299 
'TE* otTomorrow”—Notices ofAMS, March 1991. 

MicroPress, Inc. 

68-30 Harrow Street. Forest Hills. NY 
Tel (718) 575-1816 Fax (718) 575-8038 


Inquiry 787. 


GEOMETRY/TRIGONOMETRY CALCULATOR 

Apollonius — Sketch-based geometry/irigonometry 
solver State-of-the-art variational geometry system lets 
you sketch your geometry or trig problem and auto¬ 
matically solves tor distances, angles and areas. Inte¬ 
grated equation calculator, graphs and tables plus DDE 
and clipboard support. Ideal tor surveyors, engineers, 
machine shops, students, architects, or anyone who 
uses trig. Runs under MS Windows 3.0 $98 

Saltire Software 1-800-659-1874 


Inquiry 788. 


SOFTWARE/SORT 


OPT-TECH SORT/MERGE 

Extremely fast Sort/Merge/Seted utility Run as an MS- 
DOS command or CALL as a subroutine Supports most 
languages and file types including Btrieve and dBASE 
Unlimited file sizes, multiple keys and much more! MS- 
DOS $149. OS/2. XENIX, UNIX $249. 

(702) 588-3737 
Opt-Tech Data Processing 

P.O. Box 678 — Zephyr Cove, NV 89448 

Inquiry 789. 
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THE BUYER’S MART 


SOFTWARE/VOICE/FAX 


MULTI-VOICE® TOOLS 

Mulii-VtHK*! TqqJs i& a complete d^velopmerU Tooltii tar Rsscal Of 
“G H ID accees all the lesau ras, tar most Speech pmcBSEing boaid& 
eyaileble loday, 15 helps you write MULTI-LINE VOICE APPUCA 
now systems in minutes. A numbs* of ptogramming ettemplre ara 
pftwkJed. All programs ant) libraries aro delivered with source cotte 
□ietegte. Rh^re*. Ptke, VBX; $699 Waiwn ^Single Line): 399, 
ALSO AftILABLE- fflX Programme's Toolkit {$109). Based on CAS 
specrficalicine. Vle^MC accepted. 

ITI Logiciel 

4^63 Criatoplte-Colomb, Montreal, Quebec. Can, R2J 3G2 

TEL (S14) 597-1692 _ FAX (S14) 5£6-236 2 


STATISTICS 


VISUALIZE YOUR DATA 

MGA+ transforms most marketing and social 
science data, to easily understood perceptual maps. 
Communicate complex relations with ease using 
presentation quality charts. Most printers sup¬ 
ported. Demos available 

Bretton-Clark 

B9 Headquarters Plaza, Morristown, NJ 07960 

{201} 9S3-313S FAX: {201) 993*1757 

Inquiry 790, 


NCSS S.x Series — $125 

Ea$yTo-uBe menus & spread sheet. Muliipte regression, 
T-lesis ANOVA (up to to factors, rap. measures, 
covariance) Forecasting. Factor, cluster, & discriminant 
analysis. Monparametrics. Gross Tabulation. Graphics: 
histograms, bc«, scatter, etc. Reads ASCH/Lotus Many 
new add-on modules. 

NCSS 

339 North lOQd East, K&ysville, UT 04U37 

Phone: B01-546-0445 Fax: 001-546-3907 


Inquiry 791. 


TRANSLATION 


Tradoc translates and localizes your technical 
documentation into the following languages: 

+ French + Russian 

+ Spanish + Arabic 

+ German + Italian . . 

Turnkey service: Desktop Publishing, typesetting 
and printing of yew brochures and manuals.. 

205 Gibson Rd„ Annapolis, MD 21401 
(301) 267-8655 FAX (301) 267-8180 


inquiry 792. 


UNINTERRUPTIBLE POWER 


ELIMINATE LAN DOWNTIME AND DATA LOSS 

A PC protects more LANs thin any other brand of UPS. Call 
for your FREE power protection, handbook detailing: 

• Smarl UPS Jiigtefl&termafite (HDtedldfi, PC Magazine Editors CtiuicE 

• BackUFS cost Atim ptotrcfem riapbng al VS& 

• PowrChuto autonHiic shutiowi sofarare ter all ma|of OS 

• SurpaArrest retwrark pide surge protection 

"Our highest marks go to the SmarWPS 900'' BYTE 5191 
American Power Donvarclon APC lumps 
132 Fairgrounds Ftoad, Cttn Mlia Upitej, 

West Kingston, Rl 02 KE SSKf ! - 
B00.M1.8896 


Inquiry 793. 


UPS 


TRUST YOUR PC TO SOLA 

UNINTERRUPTIBLE POWER SYSTEMS 

Quality manufacturing. Affordable prices. 

LiL Itsted/CSA certified Risk-tree Guarantee. 

Oaf I today tor your FREE 1992 Power Selection Guide. 

1-800-TRY SOLA — Ext. 1033 

SOLA 

1717 Busse IId., Elk Grow Village. IL 60007 

Inquiry 794, 


UTILITIES 


WANTED!! 

Corporation would Ilka to purchase install 
routines or batch files for automatic installa¬ 
tion of popular DOS and/or Windows Busi¬ 
ness Applications. 

contact: John Stevens 

214-231-2254 

Inquiry 795- 


$29 MATH COPROCESSOR 

‘ 2B7, 307, X07 emulalor 

* Sea BYTE 3h$9l p. 90, PC Magazine 2T1S91 p, 302 

$5 SUPER PASSWORD SOFTWARE 

* No one can break it * Double lock protection 

• Invisible password * Muvaiti& password 

$39 VIRUS PROTECTION CARD 

- Immune to virus alter install alion 

• Support networks ■ No RAM needed 

Buy Haiti Coprowsser & Vlrui Card, Bel Super PltSwortJ FREE 

MULTIX, I NO. 4202 BeH«ay DC, Sum 7. Dm TX 75244 

Tel: (214) 299-4989 Fu: (Z1J) Z99-M26 w Mauri** m VISA 


Inquiry 796, 


Why You Want BATCOMI 

RATGOM is a batch File compiler that transforms your 
be! files lo exe Ales lo make them faster. BAIQQM ex¬ 
tends DOS with many n mi commands so you can read 
keyboard input, usa subroutines, and much more. In 
addition, BATCGM protects your source code. No rayaHies’ 
Only $59.95. Order today’ 

Wen ham Software Company 

5 Burley St., Wenham, MA 01984 

(SOB) 774-7036 


Inquiry 797. 


Attention U.S. BYTE Subscribers 


Watch for the next BYTE DECK mailing that 
will be arriving in your mailbox soon! 

Use this as a fast, convenient tool to purchase 
computer products and services. It’s loaded with 
essential hardware and software products that you 
should be aware of when making your buying 
decisions. . .and it’s absolutely FREE! | 

If you have a computer product or service, and 
would like to reach 275,000 influential BYTE 
magazine subscribers, please give Ed Ware a call 
today at (603) 924-2596. 

BVTE 

uim 



Here’s what a BYTE Deck advertiser has to say: 

Ten years ago we advertised in the very first BYTE Deck—the number of sales 
leads we received was enormous! The BYTE Deck was so successful for us, that we 
have continued to use it over the past ten years!*' 

Lisa Tarpuff, Marketing Manager. Heath Company, Benton Harbor, ML 














































PS/2 model 55SX-60 meg.1985 

PS/2 model 70-120 meg..3195 

IBM model 35-40 meg.*.>..../l795 

PS/2 model 70-A21 ..*.. 4195 

PS/2 model 95-320 meg....14950 

*** Monitor Extra *** 



camPAa 

DeskPro Models 

286E-4D/120 meg..1595/1695 

386S-20 MHz 120 meg...,,.2375 

386/20E-120 meg .. .2795 

336/25E-120 meg... 4005 

386/33M-12G meg.4995 

*Catl for other models - Monitor Extra * 


Knovell specials 

Netware Version 2.2 
5 users...595 


iu users. 

50 users.... 

. 

.CALL 

100 users... 

.CALL 

Netware 3B6 V.3.11 


20 users....... 

.2195 

100 users..... 

.CALL 

250 users......» 

.CALL 


We export to Europe, Asia 
& the Far East 

We Honor Manufacturer's 
Warranties 

Cali for details 


AST LAPTOPS 

EX386SX2QMDL60. 

.2375 

EX386SX20 MQL 80..... 

EX386SX25 MLD 60. 

..„.CALL 

.2575 

EX386SX25 MOL 60... 

.CALL 

EX386SX25C MDL 60 . 

, 4395 

EX3S6SX25C MDL 60. 

.CALL 

LAPTOPS 

Compaq LTE/286 40 mag .... 

Compaq LTE/386 60 meg... 

.1B95 

... . 3295 

Toshiba 200Q5XE 40 meg.... 

.2650 

Toshiba 2200SX 60 meg. 

.3395 

Toshiba 3200SXC120 meg.... 

.5650 

Call for pricing on other brand name models 


—=IEEVEREX— 
MEGACUBE ISA BUS 

486-33 System 

8 meg 128K Cache ESDI 

16 meg 126K Cache ESDI. CALL 

Step 386-20 MHz System 

1 meg RAM, 64K Cache, 1.2 & 

40 meg Drive T €40x480 VGA Combo ......CALL 

Step 386-25 MHz System 

1 meg RAM, 64K Cache, 1.2 & 

40 meg Drive, 640x480 VGA Combo. CALL 

Step 386-33 MHz System 

2 meg RAM, 64K Cache, 1.2 & 

150 meg Drive 1024x768 VGA Combo ...CALL 


/IST 


AST Bravo 386SX20 MDL 1. 

...1070 

AST Bravo 386/25 MDL 1. 

...2295 

AST Premium 386SX20MDL1. 

...1295 

AST Premium 386/33 MDL 1.... 

...2225 


INTEL COPROCESSORS 

80287 XL. $99.00 

80387 SX-16.$135.00 

80387 SX-20..........SI 49.00 

80387 DX25/33. $205.00 


CITIZEN 

TOSHIBA ™ 


HITACHI NEC 

TALLGRASS ALR 

ARCHIVE WYSE 


HOUSTON INSTRUMENTS INTEL 
MICROSOFT PC MOUSE 

SUMMAGRAPHIC CALC0MP 


MS Computers 

w ® All systems include 

Made 

in 

USA 

• Intel CPU 


* 4 meg RAM memory expandable to 64 meg 

- Desktop or tower case 
*2 serial, 1 parallel 

* 101 keyboard 

* 1.2 & 1.44 Teac drive 


• SVGA card w/1 meg & SVGA monitor 

• MS DOS 5.0 

• MS Windows & mouse 


486/33 with 200 meg HD.... 

...2250 

386/33 with 120 meg HD. 

...1995 

386SX/20 with 40 meg HD. 

....1420 

One year limited warranty 




NOVELL 

Authorized 

Dealer 


LAN BOARDS 

8 bit Arcnet ___1I B 

16 bit Arcnet.~.22 B 

8 bit Ethernet ..130 

16 bit Ethernet .275 

8 port Active Hub ..325 

Token Ring Card ..399 

Tokenhub 4-port....355 

Call for other 
LAN Accessories 


LASER 

PRINTERS 

HP Laser UlSi ,.,. .3595 

Hp Laser HID. GALL 

HP Laser 111 .,.1525 

HP Laser J1IP.CALL 

OKI OL 400,...,...665 

OKI OL 800.CALL 

OKI OL 840 P.S....1720 

Panasonic 4420 .835 

Panasonic 4450 ...1295 
NEC 

Silentwriter 2.CALL 


PRINTERS 


Epson IQ 200 .. 

Epson LQ570 . 

.245 

.295 

Epson LQ B70. 

.48 D 

Epson LQ 1170. 

.625 

GKIDATA 320. 

.330 

OKI DATA 390 

..465 

Citizen HS P-500 .. 

..335 


HARD DISKS 

CONNOR 

CP3Q104 120 meg.CALL 

GP3204F 220 meg.CALL 

QUANTUM, MAXTOR, 
SEAGATE 

CALL FOR ALL MODELS 


Corporate Accounts 
Welcome 

Call tor Discounts 
on Volume 

And 

Consultant Orders 

Exports 

Available 


me. 


Computerlane 

Outside California: 1-800-526-3482 

Inside California: 818-884-8644 • FAX: 818-884-8253 

7500Topanga Canyon Boulevard, Canoga Park, CA 91303 

Hours: Monday - Friday 9 -6, Saturday 10-6 

Compaq is a Registered Trademark of Compaq. IBM is a Registered Trademark ol international Business Machines. 


ALL QUOTED 
PRICES ARE CASH 
PRICES ONLY 

Visa, MasterCard 
and 

American Express 
are higher 

Prices subject to change 
without notice. 
'Quantities are limited 


Circle 163 on Inquiry Card. 
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ASTRIX486 

It Simply Costs Less 


486-33 PLATFORM —$1,091 I 486-33 COMPLETE —$2,491 ■ 486-33 SERVER —$6,991 


■ 33 MHz Intel 486 

■ 256K Cache 

■ I MB RAM 

■ L2 MB 5.25 M Dfrve or 
1.44 MB 3-5 ,p Drive 

IDE Hard Disk Controller 

■ 1 Parallel & 1 Serial Ports 

■ J 01 Key Keyboard 

■ Desktop Case (*mnH footprint) 

■ 20t)W Power Supply 


PLATFORM sysicrri (left column) with: 

B 200 MB, 15ms IDE Hard Drive 
■ 4 MB RAM 
B Second Floppy Drive 
B 14" Color SVG A Mon i tor. 1024 x 
768, noninterlaced 
B 16-bit, 1MB Super VGA Card 
m MS-DOS 5,00 
B Tower Case with 1ft Drive Bays 
B 3ftOW Power Supply 


PLATFORM^ tyslcm OcfUTrfumn) with: 

B Fault-tolerant operation 

B Dual 3 80 MB, 0, 5ms Dri ves 
with Hard Disk Mirroring E 
■ 16MB RAM 

B ESDI Caching Disk Controller 2 
fl 50QWUFS 3 

B Super-VGA Display, 1024x768 
B MS-DOS 5.00 
B Towc r Case with 10 Drive Bays 


Benchmarks: 14,8 MIPS, I5L9 
Landmark 

Guaranteed 100% IBM AT and 
Novell compatible. Lifetime 
technical support. I year parts & 
labor warranty. 30-day money- 
hack guarantee. Custom 
configurations available. 


To get your 486 for $1,091, 
call ASTRIX, toll free: 


(800) 445-5486 



In CA: (40B) 946-2S83 
Fax: (408) 946-1610 


'Hunt disk mirroring pruned s dote- In ihi: 
eve nl of hard disk fail tut?, Lhc system 4iuio- 
nwlkally switches to a rfctmJ hand drive 
L'oniitining 4i mirror image mf the first drive. 
Mirroring climiiuiics ihi? need to mainmin, 
backup* 

■A caching disk L'Ulltn.llk'r reduce, drive 
access lime in 0.5ms (frnm 16ms). It also 
iutreiihe, throughput by el immuring 

duk botllcnccks 

'A. LIPS {Unmlcmiprible puwer Supply) 
k-Oi'ps Hit? server running \ t \ the event erf u 
power failure. 




RECOMMENDED 

PRODUCT 


/ t0- i V i 

K y: y y ^ y MMM 


ASTRIX 


Gird* 180 on Inquiry Cord. 

,of IBM Corporation. 486 is a trademark 
' 1 by ASTRIX Corp. All rights reserved, 


The Intel inside logo is a 
trademark of Intel Corporation. 


486 

33 MHz 
















































































FREE PRODUCT INFORMATION 


Mail Your Completed Card Today. For Quicker Response, Fax to 1-413-637-4343! 

Circle the numbers on Inquiry Card which correspond to Check all the appropriate answers la questions X Print faur name and address and mail, or fax la 

inquiry numbers assigned to items of interest to you. through "E". 1413-6374343 


r 


Fill out this coupon carefully PLEASE PRINT. 


MAW 


TITLE 


COMFHWY 


ADORE SS 


CITY ^ COUNTY . COOP 

PHONE ” FAX ” 


A. What It your primary job luitctianlprinclpai arts Dl 
responsibility? (Check Die.) 

1 □ m mP 4 □ SafcsIlVlarkElinfl 

2 □ PragtammeriSystera Analyst 5 □ ErapnetfiScjertiss 

3 □ AdministraliwilWanaflerncrt 6 □ OUih 

I. Whil ia your lew] of management responsibility! 

7GSenior-te«t 9 C Pufesonal 

toJMtetod 

C. Art you a retailer jVAFL WO. Dealt*. Consultanij? 

IDQlfcs It □ 140 


Inquiry Numbers 1-433 


Inquiry Numbers 404-990 


Dl What operating systems are you cunenlly using? {Chech all 
Ihei apply ) 

ttDPOMWOS 15 □ UNIX 

13GEWS ■*■ Windows tG □ MacOS 

14CIQS0 17C3WXWMS 

E. For how many people do you influence the purchase of 
hardware or sofhuart? 

1401-25 20 n SI-99 

1SD26-50 21 □ 100 or more 


MARCH 

Inquiry Numbers 967-1473 IRNE006 
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177 
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183 

104 
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187 

138 

109 

190 

191 
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193 

194 

195 

T9G 

197 

190 

1991 

300 

201 

202 203 

204 

205 206207 

206 209 

210 

n 

212 

213 214 

215 

216 217 

218 219 220 221 

222 

223 

224 

225 

226 227 

220229 

230 

231 

232 

233; 

234 

235 236 237 

238 


494 495 496 497 496 499 SCO 501 502 503 504 505 506 507 SOS 500 510 
Sir 512 513 514 515 SIB 517 518 519 520 521 522 523 524 525 526 527 
52BS29 530 531 532533534555 536 537 S3SS39 540 541 542 543 544 
545546547 543 543 S50 551 552 553 554 5S5 556 557 55B 559 560 561 
562 5B3 564 565 566 567 560 569 570 571 572 573 574 575 576 577 570 
579 580 501 582 503 504 505 586 587 5B0 589 590 591 582 533 594 595 
596 597 598 599 600 GOi 602 0XJ 604 «)5 «ft 607 608 609 610 6TI 612 

613 614 615 616 617 616 619 620 621 6Z2 623 624 625 626 627 620 629 
630 631 632 633 634 635 636 637 630 639 640 641 642 643 644 645 646 
647 $40 649 650 651 6S2 653 654 655 656 6S7 650 659 660 661 662 663 
664 665 666 667 660 669 670 671 67? 673 674 675 676 677 675 679 600 
681 m 603 604 605 606 SAT 60fl BBS 69Q 691 692 693 694 695 696 697 
698 699 700 701 702 703 704 70S 706 707 700 709 710 711 712 713 714 
715 716 717 710 719 720 721 722 723 724 725 726 727 726 729 730 731 


9fl7 988 989 990 991 992 993 994 995 996 997 998 9991000 100110021003 
1004 1005 1006 1007 1008 1009 1010 1QO 1012 1013 1014 1015 1OT61017101610191020 

1021 1022 1 023 1024 1025 TOM 1027 1020 1029 1030 1031103? 1033 1034 1035 1036 1037 

1038 1039 1 040 1 041 1042 1043 1044 1045 1046 1047 1 048 1049 1 050 1 051 1052 1 053 1054 

105510561057105610591060 10611062 1063 10&4 10651066 1067 1069 1069 1070 1071 

1072 1073 1074 1075 1076 1077 1078 1079 1080 1081 1002 1003 1D04 1065 1066 1087 1088 

1089 1090 1091109? 1W3 1094 10951096 1097 1096 1099 Hffl HOI 1102 1103 1104 m 

1106 no71108 nog mo nn m? tns im ms me ni7 ma mg n?o H2i H22 

H23 nZ4 1125 1126 HZ7 m m n30 tt3i n32 t>33 H34 n35 H36 W n30 m 

H40 T141 1142 m T144 1145 H46 1147 1148 049 050 051 052 053 1154 055 056 

057 050 059 060 OBI 062 063 064 065 066 H07 060 069 070 1371 072 073 

074 075 076 077 070 079 080 081 083 083 084 065 066 1187 088 009 090 

091 092 093 094 095 0 96 097 0 96 0 99 1200 1201 1202 1203 12041205 1206 1207 

12D0 1209 1210 120 1212 1213 12141215121612171218 1219 1220 1221 1222 1223 1224 


239 240 241 242 243 244 245 246 247 240 249 250 251 252 253 254 255 
2S6257 258 259 260 261 262 263 264 265 266 267 266 269 270 271 272 
273 274 275 276 277 278 279 280 281 282 283 2B4 2B5 206 287 2»B 283 
290 291 392 293 294 295 296 297 290 300 301 302 303 304 305 306 
307 308 309 310 311 312 313 314 315 316 317 3TB 319 320 321 322 323 
324 3?5 326 327 328 329 330 331 332 333 334 335 336 337 330 339 340 
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72 KEA SYSTEMS LTD 94 

219 K1LA . 338 

73-74 KINGSTON TECHNOLOGY 170 

504-505 KYE SYSTEMS CORP 9215-64 

220 LAGUNA DATA SYSTEMS 342 
75 LAHEY COMPUTER SYSTEMS 256 


Inquiry No. Page No. 

187 LANCAST 310 

174-175 LANDMARK RES INT L CORP 315 
416*417 LANTECH 9215-00 

221 LAWSON: LABS INC 339 

259 LEGACY STORAGE SYS (INT'L) 249 

141-142 LI ANT SOFTWARE CORP (N A) 265 
143-144 LIANT SOFTWARE CORP (INTL)205 
462 LIGATURE LTD 9215-24 

222 LINK COMPUTER GRAPHICS 341 
168 LODE STAR COMPUTER 318,319 
403 LOGIC PROGRAMMING ASSOC 92IS-71 

551 -552 LUCKY COM PUTER CO 9214 W- 3 
555-557 LUCKY COMPUTER CO 92NE-3 
562-563 LUCKY COMPUTER CO 92PG-5 
572-573 LUCKY COMPUTER CO 9250-5 
509 Mil. SW A COMPUTERS W. LTD 92IS-5Z 
260-261 MAG INNOVISION 0,9 

558 MANCHESTER EQUIP CO 92NE-B 

* MANCHESTER EQUIP CO92NE-0A-B 

* MARK WILLIAMS CO 135 

490 MARKUS SOFTWARE DIST 92I&-32 

262-263 MATHEMAT1CA INC 34-35 

78 MATHSOFTINC 151 

576-577 MCCORMICK DATA DIST 92NE-S 

* MCGRAW HILL NR1 290A-B 

467-468 MDBS INC 9ZIS-T1 

454 MECKLERLTD 92IS-68 

46M60 MEGAOATA 8215-26 

79 M EGA7EL COM P TECH 201 
169-170 MERRITT COMPUTER PROD 331 

62 MICRO SOLUTIONS COMP PROD 112 
89 MICR0GRAFX 107 

185 MICROUNE COMPUTERS 335 
81 MICRONICS COMPUTER INC 219 

224 MICROPROCESSORS UN LTD 340 

* MICROSOFT CORPORATION 19 
1 MICROSOFT CORPORATION 71 

225 MICROSTAR LABORATORIES 339 


469-476 MICROSYSTEMS SOFTWARE 92IS-69 
252-253 MICROTEST0NT L) CIV 

' MICROWAY 182 

* MICROWAY 280 

471 MINOLTA GMBH.. 92*3-17 

S3 MIX SOFTWARE.. 283 

472 MORTICE KERN (MKS) 92IS-30 
495 MOUNTAIN NETWORK SOLU 92JS-41 

264-265 MYLEX CORPORATION 85-92 
64-65 NANAO USA CORP 136 

171-172 NATIONAL DESIGN 322 

86 NATIONAL INSTRUMENTS 7 
■ NATIONAL INSTRUMENTS . 92IS-B4C-D 

228 NATIONAL INSTRUMENTS 339 

87 NEC 29-31 

160 NEVADA COMPUTER 313 

474-475 NEWGEN SYSTEMS CORP 92IS-33 


* NORTHGATE COMP SYS 140-144 
' NORTHGATE COMP SYS 152-154 

* NORTHGATE COMP SYS 172-174 


147*148 ODYSSEY DEVELOPMENT 272 
564 OKI DATA 92PC-3 

493 QN HIE MKTJKARSTEK PETERSEN 921546 
246 OSCS 344 

227 OVERLAND DATA INC 342 

470 OXFORD ELECTRONIC PUBL 9215-58 
■ PACI FIC DATA PRODUCTS 95 
32 PADS SOFTWARE INC 237 

91 PARA SYSTEMS 111 

92 PATTON & PATTON 102 

93-94 PC POWER & COOLING 75 

269 PC PROS 119 

578-579 PGEASE INC 92SO-8 

95-96 PERISCOPE COMPANY. THE 104 
97 PERSONAL TEX 266 

90-99 PINNACLE MICRO 12,13 

190-191 PIXEL PERFECT/MEDfCALADV 33D 
100 PKWARE INC 230 

410-419 FOR A CORPORATION 92IS-7S 
473 PROGRAMMER S OOYSSEY 9215-36 


78 PROGRAMMER'S PARADISE 61-83 
- PROGRAMMERS SHOP 296-301 

256 PROGRAMMER S SHOP 194 

101-102 PROGRESS SOFTWARE 159 

103-194 PROTECH MARKETING INC 113 

242-243 PROTECT COMPUTER PROD 337 


Inquiry No. Page No. 


226 

PSEUDOCORP . 

345 

173 

QUA TECH INC 

306 

105-106 

QLIAUTAS(N.A.) ... 

249 

229 

□UALSTARCORP 

342 

107 

QUANTUM SOFTWARE . 

293 

100 

QUARTERDECK OFFICE SYS 255 

109 

RAIMA CORP 

65 

110-111 

RAINBOW TECHNOLOGIES , 55 

* 

REASONABLE SOLUTIONS 92I544A-H 

* 

ROSE ELECTRONICS 

208 

428-429 

ROYAL INFO ELEC, LTD 

9215-63 

478 

S'NW ELECTRONICS . 

9215-46 

117 

S'NW ELECTRONICS . 

294 

239 

SAS INSTITUTE INC 

345 

112-113 

SECURE IT INC. 

296 

* 

SEIKO INSTRUMENTS USA 

137 

114 

SEQUITER SOFTWARE INC 

147 

235 

SIGEN. 

339 

103-104 

Sll MICROS 

314 

* 

SILICON GRAPHICS 

24 t 25 

* 

SILICON GRAPHICS 

56,57 

231 

SILICON SHACK . 

341 

145 

SIMPLICITY COMPUTING 

215 

* 

SOFTUNECORP 

9215-43 

* 

SOFTWARE PUBLISHING 

100,101 

lie 

SOFTWARE SECURITY INC 98 

462 

SOJDISK TECHNOLOGY LTD 92UK-2 

513*514 

SPARCOM CORPORATION 9215-72 

119 

SPECTRUM SOFTWARE 

177 

120*121 

STATSOFT . 

199 

Si 0-511 

STB SYSTEMS . 

92*5-49 

479*400 

STONY BROOK SOFTWARE 92IS-13 

122 

STORAGE DIMENSIONS . 

252 

123 

SUM MAGRAPHICS CORP. 

149 

553 

SUMMIT MICRO DESIGN 

92MW-5 

154 

SUPRA CORPORATION 

103 

232 

SURAH INC. 

338 

124 

SYMANTEC . 

.23 

407 

SYMICRON LTD 

92UK-0 

125-126 

SYSTATINC 

1ST 

409 

SYSTEM C 

92UK-4 

477 

SZKI RECOGNITA CORP 

9215-12 

422-423 

TAKENCQRP 

9215-02 

233 

TALK! NG TECHNOLOGY 1NC 338 

414-415 

TATUNG CO 

9215-79 

234 

TECHNOLOGY POWER ENTER 338 

401-402 

TECHPOWER COMPANY LTD 9215*4 

127 

TEKTRONIX 

117 

128-129 

TELEX COMMUNICATIONS 

260 

130 

TEXAS INSTRUMENTS 

105 

* 

TEXAS MICROSYSTEMS 

£C £Q 

42 

THE COMPUTER MUSEUM 

302 

245 

THE MEMORY DEPOT. . 

340 

420-427 

TNC GROUP. 

1215*1 

131 

TOSHIBA AMERICA INC 

01-63 

176 

TCTE‘A-LAP . . 

317 

244 

TRI VALLEY TECHNOLOGY INC 337 

235-237 

TRIBAL MICROSYSTEMS 

342 

483 

TULIN CORPORATION 

9215-69 

499 

U/OM LTD. 

9215-36 

177-178 

ULTIMA ELECTRONICS CORP 332 

151 

ULTRA7EX PRODUCTS 

129 

485*486 

UNIAIR .... 

9215*65 

484 

UNI BIT SPA 

9215-48 

247-246 

UNIFORUM ASSOCIATION 

345 

445 

UNITRON 

92IS-22 

179 

UNIVERSAL MEMORY PROD 320 

■ 

UNIXWORLD. 

273-275 

223 

VAIL SILICON 

342 

132 

VERMONT CREATIVE S/W 

15 

133-134 

VIEWSONIC 

114 

512 

VIKING . .. 

9215-76 

502-563 

V1SIGNETO INT’L .... 

9215-68 

238 

VISTA MICROSYSTEMS 

344 

487 

WALKER. RICHER A QUINN92IS-21 

* 

WATCOM PRODUCTS INC 

27 

239 

WINTEK CORP. 

343 

135-137 

WOLFRAM RESEARCH 

225 

404 

WORKSTATION SOURCE 

92 UK-15 

240 

XELTEK. 

342 

241 

Z-WORLD ENGINEERING . 

342 

138 

ZEOS INTERNATIONAL. . 

6.6A-D 

139-140 

ZYLAB/DlVISlQN OF iOl 

221 


* Car respond dimctty with company 
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INDEX TO ADVERTISERS BY PRODUCT CATEGORY 


Inquiry No, Pago No, 


HARDWARE 

926 

accessories/suppues 

200 

BSC MICROSYSTEMS . 

341 

209 

DIETRICH POS EQUIPMENT. 

337 

250 

ERIN-AMERICAN LTD . . 

337 

242-243 

PROTECT COMPUTER PROD 

337 

112-113 

SECURE FT INC .. 

299 

927 

ADO-IN BOARDS 

195 

ADDON AMERICA. 

337 

14-15 

AMERICAN MEGATRENDS , 

00 

406 

BRAIN BOXES 

92UK-1Q 

442-443 

COMPEX 

02IS-27 

207-209 

CQVGXlNC . 

337 

146 

CREATIVE LABS INC. 

171 

451 

DIGIMETRIE 

9215-39 

420-421 

EVERSOUfiCE INTLCORP 

921S-75 

499-490 

FIRST INTL COMPUTER 

92IS-51 

412-413 

FORMOSAMICROSYS. INC.. 

9215-77 

62 

HERCULES COMPUTER TECH 30 

215 

HIGH-RES TECHNOLOGIES . 

341 

67-69 

INTEL CORPORATION 

226,227 

79 

MEGATELCOMP TECH .. 

201 

91 

MICPONICS COMPUTER INC 

219 

* 

wcpam 

192 

294-295 

MYLEX CORPORATION . . . 

95-92 

171-172 

NATIONAL DESIGN 

322 

95-96 

PERISCOPE COMPANY, THE 

104 

173 

QUA TECH INC , 

306 

510-511 

STB SYSTEMS 

9215-49 

422-423 

TAKEN CORP 

9215-62 

233 

TALKING TECHNOLOGY INC 

336 

426-427 

TNC GROUP . 

92IS41 

244 

TRI VALLEY TECHNOLOGY INC 337 

493 

TULIN CORPORATION 

9215-69 

502-503 

VISION E TICS INT'L 

9215-99 

929 

COMMUNICATION S/NETWORKING 

10*11 

ACER INCORPORATED . 

41 

199 

ADD ON AMERICA 

337 

409 

ATOMSTYLE . LTD 

9ZUK-7 

* 

CLEO COMM UNICATIONS 

269 

442-443 

COMPEX . . 

9215-27 

44 

CURTIS INC 

290 

212 

GMM RESEARCH CORP . 

336 

213 

GTEKINC 

339 

504-505 

KYE SYSTEMS CORP 

92IS-64 

262-253 

MICRQTEST (INTI) . 

CIV 

294-265 

MYLEX CORPORATION 

95-92 

407 

SYMICRON LTD. 

93UK-S 

233 

TALKING TECHNOLOGY INC 

339 

151 

ULTRATEX PRODUCTS . 

129 

979 

COMPUTER SYSTEMS 

157-159 

ARTECH . . ... 

320 

10-11 

AC ER INCORPORATED . 

41 

159 

ACMA COMPUTERS INC. . 

321 

430-431 

AGC ELECTRONICS CORP 

9215-44 

557 

AIMS INFORMATION SYS . 

02FC-9 

575 

APPRO INTERNATIONAL INC 

92SO-2 

20-21 

AST RESEARCH INC 

107 

190 

ASTFIIX COMPUTER CORP 

394 

199 

CAD ONE COMPUTER DESIGN 

306.309 

410-411 

CATHAY COMP & TECH INC . 

9215-74 

495-497 

CHIME* DEVELOPMENT COfiP 

9215-61 

193 

CITITRONPCS. 

324 

192 

COMPEX INTERNATIONAL 

330 

194 

COMPUTERWORX . . 

325 

191-102 

CQMTRADE 

320 

499 

DAN TECHNOLOGY PLC. 

921S-5 

49-47 

DATAUUX CORPORATION 

136 

40 

DELL COMPUTER CORP (N A.) CM 

49 

DELL COMPUTER CORP {N.A.J CIV 

■ 

DELL COMPUTER 

92UK-9 

509 

DELL COMPUTER. 

92UK-11 

* 

DIGITAL EQUIPMENT CORP <N A) 1C8A-F 

■ 

DIGITAL EQUIPMENT CORP 

195 

* 

OdGFTAL EQUIPMENT CORP 

167 

53 

DTK COMPUTER INC 

07 

165 

ELEKTEK 

310 

■ 

EL0NEX . 

9215-2 

424-425 

FBU FAMOUS BUSJ UNITED INTI. 

MIS-19 

409-490 

FIRST INTERNATIONAL COMP 021541 

412-413 

FORMOSA MICROSYS. INC . 

92IS-77 

* 

GATEWAY 5000 . 

DIM 

* 

GATEWAY 2000 

43-50 

m 

HI-TECH USA 

323 

67-63 

INTEL CORPORATION 

225,227 

255-257 

IOMEGA 

109 

71 

JAM ECO ELECTRONICS . 

19,17 

219 

KILA 

330 

551-652 

LUCKY COMPUTER CO . 

92MW-3 

556-557 

LUCKY COMPUTER CO 

92 NE-3 

592-563 

LUCKY COMPUTER CO 

92PC-5 

572-573 

LUCKYCOMPUTERCO .. 

9250-5 

559 

MANCHESTER EQUIP CO 

92NE-0 

* 

MANCHESTER EQUIPCO 92NE4A-B 

579-577 

MCCORMICK DATA DIST 

92NE-5 

465-466 

MEGADATA 

9215-29 

195 

MICROLIN E COMPUTERS 

335 


* NQRTHGATE COMPUTER SYS 146-1 44 


Inquiry No, Page No, 

* NQRTHGATE COMPUTER SYS 1S2-1M 
' NQRTHGATE COMPUTER SYS 172-174 


03-94 

PC POWERS COOLING 

76 

299 

PC PROS. 

. 119 

576-579 

PC-EASE INC 

92SO-6 

163-184 

Sli MICROS 

314 

■ 

SILICON GRAPHICS . . . 

24.25 

* 

SILICON GRAPHICS .. 

56,57 

402 

SOUDISK TECHNOLOGY LTD 

02UK-2 

553 

SUMMIT MICRO DESIGN 

92MW-5 

232 

SURAH I NC 

336 

414-415 

TATUNG 00 

92IS-76 

234 

TECHNOLOGY POWER ENTER 

339 

461-402 

TECHPOWER COMPANY LTD 

9215-54 

• 

TEXAS MICROSYSTEMS 

56-69 

177-179 

ULTIMA ELECTRONICS CORP 

332 

151 

ULTRATEX PRODUCTS . 

129 

466-496 

U-NIAIR. . . . 

921545 

404 

U NIBIT SPA 

2215-48 

139 

ZEOS INTERNATIONAL, 

6.6A-D 

930 

DATA ACQUISITION 

269 

elexorinc. 

3« 

221 

LAWSON LABS INCORPORATED 339 

225 

MICROSTAR LABORATORIES 

330 

* 

NATIONAL INSTRUMENTS 92IS-B4C-0 

226 

NATIONAL INSTRUMENTS 

339 

931 

DISK a OPTICAL DRIVES 

14-16 

AMERICAN MEGATRENDS . 

99 

■ 

aps technologies 

312 

560-569 

CBISINC . 

92SO-7 

44 

CURTIS INC 

290 

64-55 

EXABYTE CORPORATION . 

179 

214 

GTEKJNC 

330 

256-257 

IOMEGA 

169 

259 

LEGACY STORAGE SYS flNT'L) 

249 

92 

MICRO SOLUTIONS COMP PROO 112 

90-99 

PINNACLE MICRO . . 

12,13 

235 

SIGEN 

339 

145 

SIMPLICITY COMPUTING 

216 

122 

STORAGE DIMENSIONS . 

252 

232 

SURAH INC 

338 

932 

DISKETTES/DU PLICATORS 

190-169 

AXIOMATIC 

339 

169-170 

MERRITT COMPUTER PROD . 

331 

933 

FAX BOARDS/MACHINES 

410-419 

PORA CORPORATION . 

92J5-78 


934 GRAPHICS TABLETSMHCEfPEN INPUT 


491-492 

ACECAD . .. . . 

92ES-71 

504-505 

KYE SYSTEMS CORP 

92IS-B4 

123 

SUMMAGRAPH ICS CORP 

149 

035 

KEYBOARDS 

439 

CMERRVMIKflOSCHW.TEPeMBH 

9213-56,59 

46-47 

DATALUX CORPORATION. 

138 

216 

HOQLEQN 

339 

72 

KEA SYSTEMS LTD. 

94 

* 

NQRTHGATE COMPUTER SYS 140-144 

* 

NORTHGATE CQMPU TER SYS 152-154 

" 

N ORTHGATE COMPU TER SYS 172-174 

936 

LAN HARDWARE 

569-569 

CBISINC. 

MS 0-7 

45 

GYBEX CORPORATION {INTL) 

OH 

164 

CY BEX CORPORATION.'. 

334 

416-417 

LANTECH . . 

92IS-60 

495 

MOUNTAIN NETWORK SOUU 

92IS-41 

264-265 

MYLEX CORPORATION 

95-92 

93-94 

PC POWER 5 COOLING 

75 

232 

SURAH INC 

339 

151 

ULTRATEX PRODUCTS 

129 

037 

LAPTOPS a NOTEBOOKS 

10-11 

ACER INCORPORATED 

41 

489-496 

FIRST INTERNATIONAL COM 

9213-51 

428-429 

ROYAL INFO ELECTRICS, LTD 

92J5-83 

422-423 

TAKEN CORP .. 

92IS-92 

131 

TOSHIBA AMERICA INC 

81-63 

176 

TOTE-A-LAP 

317 

177-17* 

ULTIMA ELECTRONICS CORP 

332 

936 

MAIL ORDER 

196 

AMERICAN AWANTECH . .. 

346 

190 

AMT INTERNATIONAL 

332 

*00 

ATOMSTYLE, LTD 

92UK-7 

30-31 

BUREAU OF ELECTRONIC PU BL 116 

193 

CITITRQNICS 

324 

401 

COMPUMAHT. 

92UK-13 

44T 

COMPUTER QUICK. 

92IS-46 

163 

COMPUTERLANE UNLIMITED 

353 

267-265 

JDR MICRODEVICES(INT'L). 

243 

6-7 

JDR MICRODEVICES 

336 

196 

LODE STAR COMPUTER . . 

318,310 

156 

NEVADA COMPUTER. 

313 

179 

UNIVERSAL MEMORY PROD 

320 


Inquiry No, Page No, 


939 M EMORY i'CHIPS/UPG HADES 


13 

ADVANCED MICRO DEVICES 

20,21 

432 

AMDS EUROPE LTD. 

9215-19 

249 

ANACAPA MICRO PRODUCTS 

346 

16-19 

AGX , 

239 

35 

CAPITAL EQUIPMENT CO.. . 

180 

38 

CAPITAL EQUIPMENT CO 

191 

166 

FIRST SOURCE INTI 

333 

61 

HAUPPAUGE COMP WORKS 

734 

97-68 

INTEL CORPORATION .. . 

228,227 

73-74 

KINGSTON TECHNOLOGY 

170 

224 

MICROPROCESSORS UN LTD 

340 

245 

THE MEMORY DEPOT 

340 

179 

UNIVERSAL MEMORY PROO 

320 

040 

MISCELLANEOUS HARDWARE 

206 

BiC MICROSYSTEMS. 

341 

37 CHIPS 4, TECHNOLOGIES (N A) 243 

146 

CREATIVE LABS INC .. 

171 

66 

INTEGRAND RESEARCH 

168 

464 

MECKLER LTD 

9215-69 

513-514 

SPARCOM CORPORATION . 

92IS-72 

041 

MODE MS/MULTI PLEXORS 

507 

ALTEC. 

02IS-47 

22-23 

BAY TECHNICAL ASSOC 

277 

34 

CANON USA INC ... . 

116 

204 

COMPUCOM CORP 

340 

41 

COMPUTER FRIENDS 

294 

412-413 

FORMOSA MICROSYS .INC 

92IS-77 

416-410 

PORA CORPORATION 

9215-78 

1S4 

SUPRA CORPORATION . . 

103 

942 

MONITORS 4 TERMINALS 

434-435 

AOC INTERNATIONAL . . 

9215-57 

446-449 

CTX INTERNATIONAL INC 

9ZIS49 

63 

HUMMINGBIRD COMM 

294 

260-281 

MAG INNOTI SION 

8,9 

94-85 

NANAO USA CORP 

136 

87 

NEC .. 

29-31 

428-429 

ROYAL INFO ELECTRICS, LTD 

92IS43 

414-415 

TATUNG CO . 

9215-70 

133-134 

VIEWSONIC 

114 

943 

MULTIMEDIA 

206 

CONTROL VISION 

346 

146 

CREATIVE LABS INC 

171 

448-449 

CTX INTERNATIONAL ENC 

92IS-29 

51 

DIGITAL VISION. 

296 

215 

HIGH-RES TECHNOLOGIES , 

341 

474-475 

NEWGEN SYSTEMS CORP 

92I&43 

231 

SILICON SHACK 

341 

127 

TEKTRONIX 

117 

128-120 

TELEX COMMUNICATIONS 

260 

499 

U/CfM HD 

921S40 

133-134 

VIEWSONIC . 

114 

944 

PHI NT ERS/PLQTTEHS 

436 

ASP COMPUTER PRODUCTS 

9215-10 

399 

BUFFALO PRODUCTS . 

311 

* 

HEWLETT FACKARD 

2,3 

471 

MINOLTA GMBH 

9215-17 

474-475 

NEWGEN SYSTEMS CORP 

92IS43 

564 

OKI DATA 

92PC-3 

* 

PACIFIC DATA PRODUCTS 

05 

* 

ROSE ELECTRONICS 

286 

* 

SEIKO I NSTRUMENTS USA 

137 


‘SOFTWARE PUBLISHING . 

100.101 

127 

TEKTRONIX . . 

117 

136 

TEXAS INSTRUMENTS 

105 

045 

PROGRAMMABLE HARDWARE 

200 

B&C MICROSYSTEMS 

341 

201 

BP MICROSYSTEMS INC 

341 

216 

10 TECH 

341 

222 

LINK COMPUTER GRAPHICS 

341 

236-237 

TRIBAL MICROSYSTEMS 

342 

223 

vail Silicon 

342 

740 

XELTEK . 

342 

241 

Z-WORLD ENGINEERING 

342 

946 

SC ANN ERS/QCR/DIGIT 1 ZERS 

504-505 

KYE SYSTEMS COR P 

921544 

462 

LIGATURE LTD . 

MIS-24 

947 

TAPE DRIVES 

14-15 

AMERICAN MEGATRENDS 

90 

405 

DIGIDATA LTD 

92UK 10 

256-257 

IOMEGA. 

189 

220 

LAG UNA DATA SYSTEMS 

342 

495 

MOUNTAIN NETWORK SOLU 

S2IS-41 

227 

OVERLAND DATA INC 

342 

220 

QUALSTARCORP , , 

342 

948 


UPS 

18 

AMERICAN POWER CONV 

202 

433 

AMERICAN POWER CONV . 

9215-62 

22-23 

BAY TECHNICAL ASSOC. . 

277 

* 

BEST POWER TECHNOLOGY 92IS44A-B 

24-25 

BEST POWER TECHNOLOGY 

127 


Inquiry No. Page No. 

91 PARA SYSTEMS. Ill 

0344 PC POWER & COOLING 75 


SOFTWARE 

940 

BUSINESS 

33 

CALERA RECOGNITION SYS 

231 

161 

CALERA RECOGNITION SYS 

335 

40 

COMPUTER ASSOCIATES. . 

33 

506 

ITAUAN SOFTWARE AGENCY 

9215-35 

‘ 

MICROSOFT CORPORATION 

71 

460-476 

MICROSYSTEMS SOFTWARE 

9215-68 

32 

PADS SOFTWARE INC. . 

237 

92 

PATTON 8 PATTON 

102 

97 

PERSONAL TEX . . . 

233 

110-111 

RAINBOW TECHNOLOGIES 

55 

124 

SYMANTEC. 

22 

9SQ 

CAD/CAM 

17 

AM ERICAN SMALL BUSICOM P 139 

32 

PADS SOFTWARE INC. . . 

237 

239 

WINTEKCORP 

343 

951 

COMMUNICATIONS/NETWORKING 

408 

ATOMSTYLE, LTD 

92UK-7 

566-569 

CBISINC . .. . . 

0250-7 

442-443 

COMPEX ... 

9215-27 

216 

DIVERSIFIED COMPUTER. . 

343 

438 

DQWTY COMMUNICATIONS 

9215-9 

1 

GALACTICOMM INC 

343 

515 

IN EX TECHNOLOGY INTL 

6215-72 

70 

INVISIBLE SOFTWARE 

110 

1*7 

LANGAST 

310 

246 

oscs,, , ..... 

344 

110-111 

RAIN BOW TECHNOLOGIES 

55 

407 

SYMICRON LTD 

92UK-6 

487 

WALKER. RICHER & QUINN 

9215-21 

952 

DATA ACQUISITION 

451 

DIGIMETRIE. 

921548 

96 

NATIONAL INSTRUMENTS 

7 

953 

DATABASE 

149-150 

BUNKING 

217 

26-29 

BORLAND INTERNATIONAL 

11 

205 

COMPUTERWJSE ... 

343 

* 

CQPIA INTERNATIONAL 

296 

137-188 

DATA HU T . 

327 

56 

FOX SOFTWARE I NC , 

78,77 

50* 

ITAUAN SOFTWARE AGENCY 

9215-35 

147-140 

ODYSSEY DEVELOPMENT .. 

272 

109 

RAIMA CORP. 

65 

114 

SEQU ITER SOFTWARE INC. 

147 

4D9 

SYSTEM C 

92UK-4 
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FREE Software 
Instantly On-Line 

With BYTE 

DEMOLINK 



Download free demo software from top publishers directly C 
to your computer.. .for just the cost of a phone call! ' 

BYTE DEMOLINK lets you preview software instantly by calling the \ 

telephone number in the city nearest you. All you need to access BYTE 
DEMOLINK is a PC. a modem and a telecommunications program. The ) 
latest demo software is at your fingertips for your evaluation. / 

Call BYTE DEMOLINK today to connect with these ^ 
free software demos—It’s only a phone call away! \ 

3 



*Call the nearest DEMOLINK office anytime. Telecom settings: 2400 or 1200 baud, 
8 data bits, 1 stop bit, and no parity. Enter DEMOLINK at the prompt. 

Chicago Denver Las Angeles New Ybrk San Francisco Toronto Washington, DC 

312-6161071 303-220-0326 213-383-9H56 212-7975620 415-434-4510 416-960-3197 202-463-4920 


DEMO 


Free Demo Download 

617 - 861-9767 


Here are the newest software 
packages available on DEMOLINK: 

Auto PACK Tutor 

A powerful interactive computer-based AutoCAD training program for 
novice or experienced users. Tutor starts with an introductory module 
on the basics of AutoCAD, includes an exercise module that takes the 
user through step-by-step instructions of object snap, dimensioning, 
blocks, etc, mu has a complete on-line reference system that replaces 
AutoCAD “Help" with animated examples and dear explanations. 
AutoFACK Tutor by Giiberc Systems. Inc. 

Select the file aptdemaexe 

TropicSoft C++ Classes 

A set of the most efficient and complete C++ classes for building 
MS-DOS Windows application interfaces. Designed to dramatically 
reduce memory and exe size, increase execution speed and reduce 
Hues of code by as much as 80%. Abo features the flex "C" 
programming to compile in any memory model and run in any 
Windows mode. (Source code available.) 

Select the file tsdemo.exe 


WINFAX PRO 2.0 

Send and receive laser quality faxes from any Windows 3 application 
directly to any fax device or your PC. WINFAX PRO is recognized 
by Windows as a print device so a single fax can be composed from 
within pages of different Windows applications. Specify at what date 
and time the fax will be sent, and WINFAX PRO will send the fax to 
etd>er one recipient or a group of recipients. Faxes can be printed or 
viewed upon receipt. WINFAX PRO manages fax numbers, recipients 
and groups with its built-in phonebooks. Cover pages can be fully 
customized to include log files, ASCII text Ties and fax merge 
capabilities. Call M3 00^268-608 2 for more information. 

Select the file wrnfax.exe 

ZylNDEX 

ZylNDEX, by ZyLAB Corp., is the premiere text retrieval system for 
DOS and Windows. Search thousands of documents In seconds, 
regardless of where documents ane located or with what word 
processor they were created. 

Select the file lyindexjexe 

DEMOLINK Windows 

Use our new Windows front-end software to automate your 
DEMOUNK sessions. 

Select the file dlwin.exe 


Other Software Packages Available: 

ASQ, by Qualitas 
C++/Views, CNS, Inc. 

C-Scape with Look & Feel, Liant Software Corp. 


Circle SO on Inquiry Card. 

























PRINT QUEUE 



HUGH KENNER 

Mirror Worlds 

The ultimate database might mirror reality 


E very medium, thought Marshall McLuhan, is entangled 
with an earlier one. Most computers work at emulating 
typewriters, which in their time emulated printing press¬ 
es. Spreadsheet packages maintain the typewriter model, 
though with a calculator grafted on. Change a percent¬ 
age, recalculate, recopy: Nothing new except automation's speed. 

But if David Gelemter is right, get set for More! Much More! 
His Minor Worlds is subtitled “The Day Software Puts the Uni¬ 
verse in a Shoebox...How It Will Happen, and What It Will 
Mean,” Gelemter, whose fields of expertise at Yale are com¬ 
puter science and Al, reminds us that the millions of bits on a CD 
might be lamely described as “a list of instructions that tell the CD 
player what to do,” although “encoded music” would be a belter 
term. Likewise, think of any software paekagc not as a list of 
instructions but as an encoded machine. So what kind of ma¬ 
chine would you like? Forget typewriters. How about a Grand 
Central Station of information? A mirror world? 

“These Mirror Worlds are like regular old-fashioned databases 
to some extent ” but much more powerful. The version chiefly 
discussed is a mirror of your city, and it’s a “high-tech voodoo 
doll,” since “by interacting with the images you interact with re¬ 
ality.” So, “you can parachute in your own software agents. They 
look out for your interests, or gather data that you need, or let 
you know when something significant seems to he going on ” 
How's the traffic just now? Let's see a picture. Zoom in on the 
Five Points area. Ugh. Better tiy a different route to the office. And 
Aunt Em's surgery? A few keyclicks: Good, she's out of inten¬ 
sive care. That saved a quaner-hour of fretting on hold. Her doc¬ 
tor, by the way, had a message yesterday nudging him to try Test 
W; that was thanks to an all-points alert from an expert: “If a 
patient ever shows up who is suspected to be suffering from X, 
and a W test isn't scheduled within 24 hours, let someone know,” 
Yes, “constant vigilance to every possible source of screw-up ” 
If', even once in a decade, a warning like that comes awake to pre¬ 
vent one serious medical glitch, we're delighted. 

Aunt Em raises a principle. “The public at large is entitled to 
enter the City Hospital Min or World, and to learn a good deal 
about what's going on. Furthermore, anyone is entitled to see 
his own medical records. But very few people have access to 
anyone else’s, although they are all stored down here. Access 
to private information is closely controlled.” 

Not snoopware, then. “The goal is merely to convert the theo¬ 
retically public into the actually public. What was always avail¬ 
able in principle merely becomes available in fact'* As to why this 
is important, Gelemter is a quick hand with analogies: The mod¬ 
em fighter aircraft, “so fantastically advanced you can't fiy it ” 
needs computer adjustment every few milliseconds lest it bop 
off out of control. And “modern organizations are close to the 
same level of attainment, except that, when they're out of control, 
they don’t crash in flames; they shamble on blindly forever,” 


Thus, local governments “hover close to the jagged edge of 
clique-ridden sham, engaging the interests of a negligible frachon 
of the voters.” Suppose we could all learn what’s really been go¬ 
ing on? Especially the night before an election? 

Yes, there's a fairly strong political subtext. But most of Mir¬ 
ror Worlds is devoted to persuading us that die Mirror World 
software is just about at hand. Briefly, it depends on recursion (do 
the same thing on progressively larger scales) and resembles the 
“objects” BYTE readers hear so much about: neat capsules that 
contain instructions and await specifics. Being aimed at that 
mythical being, the General Reader, the exposition is deft with 
metaphor. FU skip past many very interesting pages to alight on 
the book's epilogue, where Ed and John are having a chat. 

Ed uses a Mac but hates manuals and “boring complexity that 
imposes on my lime.” John says, “Lighten up, these Lhings are 
fun” Two temperaments. And soon Ed is complaining about 
technology—“a centrifuge,,,designed to stratify society on a 
person's fondness for playing games with machines,” John pro¬ 
poses that Wordsworth's sentiment— To me, the meanest flower 
that blows can give / Thoughts that do often lie too deep for 
tears —has degenerated to Greenpeace, with “a nasty, desperate 
edge today, because it's dying.” As it may be, says Ed, but the fu¬ 
ture then seems to be, “Know everything, feel nothing,” So, Mir¬ 
ror Worlds: “A perfectly clean, neat, analytical silence,” a paving 
of the riverbed, a huge exclusion. No more smells, chirps, oinks, 
rustlings. Just Overview. Yes, Ed has a point. Imagine yourself 
hooked on Overview. Would you (now) like yourself (then)? 

What’s finally disarming about the book is Gelemter's ac¬ 
ceptance of Ed and John as alter egos. Yes, he thinks Mirror 
Worlds is imminent. Yes, he’s enthusiastic. Yes, he's ambivalent. 
He ends up “smiling wryly.” 

But a smile still more wry is conceivable: Science? Or sci¬ 
ence fiction? Is software of such complexity thinkable? Main¬ 
tainable? Do we really want who-knows-who (Mafia, IRS) watch¬ 
ing everything? Utopia, then, or galloping paranoia? Finally, the 
record of futurists hasn't been good. What they've tended to 
foresee, not being wanted, never came to pass. In the 1930s, TV 
was to supplement the telephone. See Aunt Em while you talk 
with her! But nobody cared. TV eclipsed radio instead. ■ 

Mirror Worlds , David Gelemter, Oxford University Press, 1991, 
$24,95 in softcover, 237 pp., ISBN 0-19-506812-2. 


Hugh Kenner is Franklin and Callaway Professor of English at 
the University of Georgia. He writes for publications ranging 
from the New York Times to Art & Antiques. His recent books 
include Mazes and Historical Fictions. You can contact him on 
BIX as “hkennerf 

Your questions and comments are welcome. Write to: Editor, 
BYTE, One Phoenix Mill Lane , Peterborough, NH 03458. 


362 BYTE - MARCH 1992 





Where Do You Go for Help When 

You're the Expert? 

BIX - the On-Line Service for 
People Who Know Computers! 


G et answers, 

advice and code 
from top 
programmers, 
designers, and consultants. 
BIX is home to hardware and 
software engineers, systems 
designers, independent 
consultants, technology buffs 
and computer industry 
celebrities. All sharing 
information on their favorite 
subject ... computing! 

And the resources on BIX 
are substantial. 

More High-Quality Tools 
and Information on BIX. 

Our software libraries 
are packed with the latest 
high-quality tools, programs 
and code to help you do a 
better job. So, whether you're 
looking for a special utility, 
TSR, highly qualified advice 
or just stimulating 
conversation, you'll find 
it on BIX. 



USER MANUAL 


Get Answers in These 
Conferences and Many Others: 

borland 

Borland International 
official technical 
support 

c.plus.plus 

Discuss the C++ 


programming 

language 

ibm.windows 

IBM/Microsoft 

Windows 

ibm.os2 

OS/2 Operating 
System 

ibm.utils 

Utility software for 
IBM Computers 

Microsoft 

Products from 
Microsoft 


Subscribe to BIX On-line 
for Only $39 a Quarter Now! 

Just set your telecom¬ 
munications program for full 
duplex, 2400 or 1200 baud, 

7 bits, even parity, 1 stop bit. 
Get your Visa, MasterCard, 
or American Express card 
ready. Have your modem call 
617-861-9767*, enter "bix"at 
the prompt. When you are 
prompted for "Name?" enter 
"bix.deal" and complete 
on-line registration. 

Money-Back Guarantee! 

Try BIX for 30 days and if 
you're not completely satisfied, 
call Customer Service and we'll 
refund your subscription fees. 
But if you decide BIX is for 
you, we'll give you an 
additional 30 days on your 
annual subscription. 



^Connect to BIX locally via BT Tymnet - call 800-336-0149 for your local access number, fees are outlined on-line. BIX handles billing for BT Tymnet 
connect fees. Other access available. Call BIX at 800-227-2983 or 603-924-7681 for more information. 
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JON UDELL 


STOP BIT 

INFOGLUT AT YOUR 

Fingertips 


W hen people find out what T do for a living, they 
often apologize: “Gee, I'm sorry, T don't know 
anything about computers. I really should take 
a course/" Not to worry, 1 say. You didn't have 
to go to school to learn how to use your tele- 
phone, did you? Computers seem hard now only because 
they can't quite melt into the woodwork; they aren't yet 
simply appliances. But that's changing. Global networks, 
distributed software, and rich 
interfaces will someday carry 
information to our offices and 
homes and place it at our fin¬ 
gertips. 

When will this era of uni¬ 
versal access arrive? Clearly, 
we’ve got some distance to go. 
When 1 paint my rosy picture 
of the future, 1 conveniently 
ignore the often ugly reality of 
network computing today. 
Spend too much time wrestling 
with memory managers, con¬ 
figuration files, routers, or interrupt request conflicts, 
and it’s easy to lose sight of the big picture. Still, I take for 
granted that the nuts and bolts will eventually fall into 
place. I fully expect that we'll sec gigabit-per-second 
data highways and distributed applications that exploit 
them by the turn of the century. What worries me is 
whether I'll be able to find what I'm looking for. 

A friend who works at Lotus Development told me 
that he sold a used ear in just 2 hours by posting an ad in 
a Notes database. The scary twist is that he spent the first 
90 minutes just trying to figure out which Notes database 
to use. Here, l think, ties the ultimate challenge of “in¬ 
formation at your fingertips." Who's going to put it there, 
and how? 

Information scientists have thought long and hard 
about this problem. In general, there are just two ap¬ 
proaches: Throw everything into the pot and index it all, 
or carve tilings up into chunks and index those. Even 
with storage, networks, and processors gaining size, 
speed, and intelligence at a breathtaking rate, it’s hard 
for me to imagine that a planetary database will ever be 
effectively indexed in its entirety. Most theorists agree tliat 
there can be no substitute for the venerable 2000-year-old 
Aristotelian method: classification. How can we, entering 
the third millennium, apply that technique to a knowledge 
base undergoing explosive growth? 

Eventually, of course, we’ll have to get machines to do 


Even as more and better 
information search- 
and-retrieval systems 
become available, the 
major problem worsens: 
There is no common way 
to use them all. 


some of the classification for us. The Reuters news agen¬ 
cy has already taken a step in this direction. Every day, the 
thousands of news stories transmitted to Reuters from 
its reporters around the world pass through an expert 
system that assigns category codes. If you're a precious 
metals trader, you'll want your Reuters feed to include all 
the stories about gold and to exclude those that mention 
a Mr. Gold or the American Express gold card. Reuters's 
system does in fact attain both high recall (it finds most 
of the right items) and high precision (it finds few of the 
wrong items). That's a laudable achievement. 

How do the Reuters categories relate to the Library 
of Congress Subject Headings, or to the sets of index 
terms used by Nexis, ABI/Infonn, and the countless oth¬ 
er compendia you might consult during a no-holds-barred 
search? They don't. A bird's-eye view of the world's 
electronic databases reveals an archipelago, each island 
having its own passport and dialect. You can't fault the 
database publishers. No standard controlled vocabulary 
is viable, and none seems likely to emerge anytime soon. 
It's not even clear whether such a thing is possible. Cer¬ 
tainly the task is so daunting we'd all prefer that legions 
of Connection Machines or Knowledge Navigators will 
render it moot. But while we're waiting around for the 
world's information systems to spontaneously organize 
themselves, can’t we do anything to improve matters? 

Think about what happens when a company forms 
and brings a product to market. If s up to the company to 
ensure that its own name and the name of its product 
don't infringe on established names. Why bother? Pure 
self-interest: If s expensive to retool your packaging and 
advertising when someone challenges a name you've 
neglected to trademark. Now imagine the same self-in¬ 
terest at work helping to categorize goods, services, and 
information products so they'll be found when searched 
for. Nobody would force you to classify your widget, 
your store, your book, or your TV program, nor would 
anyone care whether you’d used the correct terminology. 
But just think of the advertising dollars you'd save if 
you hit on the right combination. ■ 


Jon Udell is a BYTE senior technical editor at large . 
You can reach him on BIX as “judell n 

Stop Bit is a forum for informed opinion on personal com¬ 
puting topics. The opinions expressed are those of the author 
and not necessarily those of BYTE ’. Your contributions and 
comments are welcome. Write to: Editor ■ BYTE , One Phoenix 
Mill Lane, Peterborough NH 03458. 
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CONTROL UP TO 96 PC 
FILE SERVERS WITH 1 KEYBOARD 
AND MONITOR USING... 


COMMANDER 



by cybex 


• No external power 

• ' One-Touch'' selection 

• Mix PC, PC/XT, PC/AT 
and PS/2 

• "AutoBoot" Feature 
boots attached 
computers without 
operator Intervention 
after power failure 

• Shows PC power status 
Mouse support available 


PC, PC/XT, PC/AT and PS/2 are trademarks of 
international Business Machines Corp. 


Dealer Program Available 

Cybex corporation 

2800 H Bob Wallace Ave. 
Huntsville, Alabama 35805 

(205) 534-0011 
Fax (205) 534-0010 


• TTL (MDA, CCA, EGA) 
up to 600 feet away 


• VGA up to 400 feet 


Each unit accommodates 
from 2 to 8 pcs 


• Up to 12 units can 
be cascaded 


Mounting kit available 
for 19" rack installation 
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Is the cost of LAN downtime going through 
the celling? Is your time too valuable to 
spend hours tracking down LAN problems? fThen you need to 
call Microtek £ Since over 50% of LAN crashes are due to cabling 
problems, Micro test developed a complete family of easy-to-use, 
hand held network scanners with a variety of features, functions and 
prices to meet everyones needs, f Our Cable Scanner was designed 
to get your network back up and running quickly and easily. When your 
LAN goes down, simply attach the Scanner to the cabling and in seconds its 
32-character display tells you exactly where the fault is—in plain English (Le 
‘Short at 320 fL"). £ Microtests Pair Scanner is our most 


sophisticated and feature-packed product It. was designed 


Innovative LAN Solutions 

602-971-6464 US • (31) (70) 350-3075 Europe 


to handle the unique challenges of twisted pair 
networks, where faults are nearly impossible 
to pinjjoinL It even Isolates frustrating inlemiitient prob¬ 
lems, JPair Scanner does everything the Gable Scanner 
does, plus it can tell you if your twisted pair cabling can 
support 16 MBit Token Ring or tOBase-T Ethernet networks. 
Microtest scanners work on all twisted pair and coax 
cables. You can even monitor network activity and print out 
hard copy reports, f Call Mieratest today for more information or the name of 
the distributor nearest you at 800-526-9675. Or write us at 3519 E, Shea Blvd„ 
Phoenix. AZ 85028. FAX: 602-971-6963, We ll send you 
our free Network Troubleshooting Guide. 
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